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A LONG course of practical experience, both as a 
teacher and as an examiner, has made the author 
of this little manual familiar with some general 
sources of imperfection and of failure in the higher 
arithmetical work of schools and public examina- 
tions, — sources continuing to occasion the imper- 
fection and the failure, notwithstanding the provi- 
sion of so many well-planned volumes of Arithmetic, 
well stored with good examples. 

The present publication is an attempt not only to 
remove such imperfection, and to avert, as far as 
possible, such failure, but also to follow up with yet 
further improvement the important contributions of 
improvement which arithmetical method has from 
time to time received since the middle of the present 
century. 

A persuasion has for a considerable time existed 
and been acted upon, that questions such as are 
proposed under the Kule of Simple Proportion 
should always be solved by what is called the 
Unitary Method, rather than according to the long 
established method of arranging into 1st, 2nd, and 
3rd terms, whence the title Bule of Three is derived. 
We dislike the title Eule of Three; for, as a 
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descriptive phrase, it seems to indicate an artificial 
dogmatism in which the reasoning employed is 
merely mechanical. The Unitary Method is un- 
doubtedly preferable as an intellectual and demon- 
strative system. While, however, we do not allow 
that the method of stating can without much incon- 
venience be quite discarded, we think the usual 
procedure of the Unitary Method occupies an 
amount of space which is often inconvenient; and 
we have endeavoured in the present work to- make 
much less space contain equally rational and intelli- 
gible forms of solution for questions in Proportion 
and its various branches of application. 

In accordance with the title of this work we 
believe that the peculiar considerations and illustra- 
tions which we have introduced regarding Vulgar 
Fractions will be found very usefully supplementary 
to what is usually taught concerning that depart- 
ment of Arithmetic. 

The old rules of Alligation, with their artificial 
linking processes, have been very properly omitted 
from modem treatises ; but since the author of this 
manual, in his ' Modem Arithmetic ' (p. 164), called 
attention to an intellectual method of treating 
certain useful Alligation problems, questions of the 
kind have been frequently proposed in Examination 
Papers in Arithmetic. The subject is here much 
simplified in the chapter entitled Averaging of Mates, 

Problems relating to Scales of Notation have also 
of late years been frequently proposed in arith- 
metical Examination Papers, although the subject is 
seldom met with in treatises of Arithmetic,* being 

* An excellent chapter on Scales of Notation is given in 
Elsee's * Arithmetic' 
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Tisually committed to the care of Algebra. But it 
can be very easily taught by ordinary Arithmetic ; 
and we have given it a place in this work not only 
as provision for test Examinations, but on account 
of its utility in promoting a proper understanding 
and appreciation of our ordinary decimal system of 
notation. 

For many of those students who are preparing for 
Civil Service or other public examination, the 
specimen we have given at p. 51 of a good method 
of presenting the work of a particular Paper is 
likely to be of considerable service. But we may 
here interpose two cautions, which our frequent 
inspection of the written work of candidates has 
shown to be in many instances very needful : — 

One of the most common faults in their work is 
a wrong use of the sign of equality : as when, in 
subtracting -^ from the sum of f and |, the work 
is done thus : f +f =ff "■Tif=<^c., which wrongly 
asserts the sum of ^ and f to be equal to the 
difference of ff and ^ ; the proper form of work is 
4+1=1^, hence tt~tt=M5 ^^ better as follows : 
4 + 5 _ 7 - 16+30-21 _ 25 ^ 
9 6 12 36 36 . 

Again : although when mixed fractions are given 
for multiplication or division, it is generally most 
convenient to reduce them to improper fractions, 
many candidates improperly think the same pre- 
paration to be expedient in addition and subtrac- 
tion ; but in this case such previous reduction makes 
very clumsy work : it is a waste of time, and often 
very irksome to an examiner. Let the student 
cultivate familiarity with the following better 
methods : — 
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(?) 13-^if + 281 + 3| + A = 13 + 28 + 3 + 
3^±ii±31±i2 = 44 + ^ = 44 + ,^| = 45.. 

(ii) 4ItV - 23il =18 + -nfe - 1^= 18 - ^ 

We may farther observe that, in working division 
of decimals, though the simple method which the 
author of this work planned some years ago, and 
described at p. 95 of his * Modem Arithmetic,' and 
at p. 60 of his revised edition of ' Colenso's Arith- 
metic,' has been pretty generally adopted, and was 
recognised as a useful improvement in the 25th 
* Eeport of the Civil Service Commissioners ' (p. 88), 
it remains still to be learned by many pupils who 
do not find in other methods so good a safeguard 
from error in pointing the result. 
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CHAPTER I. 

Meanings of the Fractional Form. 

1. A vulgar fraction, strictly so called, is an 

AM 

abstract quantity. Let — represent such a quantity : 

n 

it signifies m times the nth part [of some unit], or 

the nth part of m times [that unit]. 

Suppose the fraction to be -^^ ; this fraction, if 
referred to a foot as the unit, signifies 7 times the 
12th part of a foot, or the 12th part of 7 times a 
foot. 

A fraction may be regarded as having a denomi- 
nation of its own — an abstract one, viz. that of 
equal parts, expressed by what is therefore called 
the denomiMUor; thus ^, taken generally, denotes 
7....i2<A parts J or i2th8. Compare this with the 
expressions 5 feet 7 inches and 5«. 'jd.; in the former 
of these the denomination inches means i2ths of a 
foot; in the latter the denomination pence means 
I2th8 of a shiUi'ng, 

2. As the fractional form is also used to signify 
the division of the upper number by the lower, let 
us refer to the ordinary Eule of Compound Division 
for an illustration of this. 

B 
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The Kule of Division has for its direct object, to 
find a quotient, an abstract number expressing how 
many times one quantity is contained in, or can be 
taken from, another of the same kind ; as when it 
is asked how often 6«. 3(2. is contained in 259. ; the 
answer to which is 4 times ; and accordingly, 4 is 
with propriety called the quotient. 

But under the Kule of Division there is included 
an inquiry of a different kind from the above, as 
when it is required to find the ^th part of 25 shillings. 
Now, here the data are not a divisor and dividend, 
for the abstract number 4 is not contained in, cannot 
be subtracted from, 25 shillings; but we have here 
an indirect kind of division proposed, having to find 
what quantity is contained 4 times in 25 shillings; 
we have a quotient given and a dividend to find the 
divisor ; the answer is 6s. 3d. ; and this result is not 
a quotient, though commonly called so ; it is the 
divisor that is contained 4 times in 259. ; and the 
dividing process is properly this — the ^th part of 
25*. is 6«., leaving is. over, and the ^th part of the 
shilling is 3cZ. 

Now, the fractional form is used to express both 

2 Ks 
kinds of division. Thus we have ^ ^ \ = 4, and 

OS. 3a. 

—1-1. = 6s. 3d. ; but the latter form, meaning the ^th 

4 
part of 25*., is not truly a fraction, although it can 

be made one by detaching from its numerator the 
denomination of shillings, and substituting the equi- 
valent expression ^ of i shilling, that is, 25 times 
the ^th part of i shilling. On the other hand, 

_2^s. ^^ 300 pence ^ ^ ^ fraction, and of abstract 
6s. id. 75 pence 
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value, for it signifies 4 times, and tlie same value 

belongs to i22_y*^«. and to 302.tu^ ^^^ ^ 30? 
75 yards 75 bushels 75 

taken generally. 

3. Let the student then notice that the expressions 

128. qd, 1 21 oz. Q dwt. -L J X X 

— ^^ — ^_ and ^ - - can be used to represent 

108. 3a. 25 oz. 7 dwt. 

the same abstract value; that the first though 

denoted by money does not denote money, and the 

second though denoted by weight does not signify 

weight, that the first is equal to Iff and the second 

to 1^, and that each of these is equal to -J^. 

4. The fractional form, when its upper and lower 
quantities are of like kind, is also used to signify 
that fraction which the upper is of the lower. 

Thus ^ ' " ' is equal to that fraction of i6«. 3d. 
108. 3a. 

whose value is 1 3*. 9^. ; for we have found the ex- 
pression = 1^, and as 11 is equal to -J^ of 13, so 

13*. od. is equal to \^' ^ ' of i6«. 3d. 

1 08. 3 a. 

Example8 for Practice. 

(1) Eediice to its simplest form 5_Z_: — * 9 _:. 

II yds. I f r. 5 m. 

Ans. ^. 

(2) What fraction of i cwt. 72 lb. is 2 cwt. 291b.? 

(3) Express in simple terms the ratio of 
26 ac. I ro. 18 per. tn 58 ac. 3 ro. 5 per. Ans. -j^V 

B 2 
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(4)Simplify9h;^»35°^in.3«fO>, Ans.^^. 
^ ^ ^ "^ 5da. i61ir8. 2 mm. **® 

(6) Calculate 4 cwt. 3 qrs 1 2 lb. ^^ ^3 ^^ ^ 
^ 2 tons i5iowt. '* 

(6) Divide 43 quarters 2 bushels 2j^ pecks by 
12a. 8 jd. ^tt«. i88qu. 2pks. 

£2 I5«. id, -L r 

(7) Find the simple value of i? of 5 of i^- of 5i'. 

45 8 8^* 3 
Ans, 28. id. 

(8) Eeduce 5 gall. 3^ qts. to the fraction of 
10 gall. 3 qts. i^ pt. Ans. ^. 

(9) Find the value of ^^ ^ ^ ^^' of £3 I2«. 3d. 

14 oz. i2grs. ^ 

Ans. £2 i3«. io<2. 

(10) What ratio has 17 yds. 2 ft. 7^ in. to 5 yds. 
3 qrs. 2}na. ? ulna. ff. 

(11) Find the value of ?2 of HI^lI^ of ^liSi'. 
^ ^ 63 lojft. 23 

(12) Find the value of 1- of 7<^ «q- ft- 45 in- of 

II 3il8q. yds. 

?4fLi^. iln«.l«. 
18. 6Jd. ^* 

(13) A's age is 11 yrs. 3 mths., B's 15 yrs. 9 mths., 
and O's age is 18 yrs. 9 mths. What ratio does A's 
age bear to B's? and what ratio does O's bearto A's? 
An8.lj^; f. 
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(U) Multiply ^^^-^-/jAft ^ * of 
^ ^ ^ "^ 23 sq. po. 21 yds. 2^ it 5 

£4 128. 3a. 

, ^^ „ 120 -rx X i7ao. 3ipo. 

fl6) From i-— subtract ^ ^-^ 

^ ^ 121 17 ac. I ro. 12 po. 

(16) Simplify ggp^^ I6P^; 

iltw. If. 

(17) Find in aimpleet terms the snm of 

^ of half-a-crown , ^ of a foot ^^ 104 
I of a guinea 7 of a yard 

(18) Find the value of ?^ + -^ of ^^ of 
^ ^ 63 6J £i2f 

*?4t. ^«a. 3«. 2l|^. 
46 

(19) SimpHfy 

4 of ?i of a ton + ^ of 5 of 2| cwt 

5 3i 7 8 

3oi - 8| - 7i 
^tw. ^ of a cwt. 

(20) Simplify 

15^ jP 31 yds. 2 ft, 8 in. ^^ 31! yds. , i6ft. 11 in. 

Ana. 8 yds. 8| in. 
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CHAPTER 11. 

Proportion. 

1. It is expedient that questions in Simple Pro- 
portion should most frequently be worked by a 
method which we proceed to exemplify, avoiding 
the formality of the usual arrangement into ist, 2nd, 
and 3rd terms, and at the same time requiring less 
space than the usual style of the unitary method, 
from which, however, it is derived. 

Ex. (1) If i8*oz. of tobacco be worth 6«. 9^., how 
much of it is worth 5«. ^d, ? 

From what has been shewn in the preceding 
chapter, it is easily reasoned, that the value of the 

weight sought is ^** ^ * of the value of the weight 

OS. 9a. 
given ; hence we may write at once 

5«* 3^* n « 180Z.X65 180Z.X7 . 

^ — ^ of iSoz.^ o -=. ^=i4oz. Ans. 

08. 9a. 81 9 • ^ 

Ex. (2) What is a gentleman's gross income, when 
he has to pay £9 i2«. loJcZ. income tax, at the rate 
of 5^. in the pound ? 

'ITie whole gross income contains £i of gross 
income as often as the whole amount of the tax 
contains ^d. ; therefore it is 

i92£^ Of £1 = ^^ = £462 IBs. Ans. 
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Ex. (3) If a person's nett income be £1306 io«. 
after paying an income tax of 6d, in the pound, 
what is his gross income ? 

The whole gross income contains £1 of gross 
income as often as the whole nett income contains 
I9«. 6d, of nett income ; therefore it is 

£1306 loa. «« £2613x20 - . 

— - — yj — of £1 = =£1:140. Ans, 

i9«. 6d, 39 ^^ 

Ex. (4) How much water must be mingled with 
15 gallons of spirits worth i9«. 6d, a gallon, to 
reduce the price to 1 8«. a gallon ? 

l^he number of diluted gallons at i8«. must 
amount to the same total value as the 15 gallons 
at I9«. 6d,^ and therefore must be as many as the 
number of times that I9«. 6d. X 15 contains 

i8«. = i?**' of 15 gall. = I T^ of 15 gall. ; hence the 

loS, 

water added = iVo^i5 = 'i &^' -^^' 

2. The preceding question is commonly worked 
by first finding how many gallons at 1 8«. are equi- 
valent to 15 gallons at 19*. 6d,, and then subtracting 
the 15 from the result. It forms an example of 
what is called Inverse Proportion, and suggests 
some reference here to those inverse questions, so 
often proposed, in which two different numbers of 
men are compared with the different periods they 
require for the performance of a piece of work. 
The number of men does not vary directly as the 
time, but inversely. If 3 men take 5 days, twice 
3 men do not take twice 5 days, but half of 5 days. 
The direct comparison is between the numbers of 
men and the amounts of work they do in the same 
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time. Let us take this into oonsideratioii in working 
two examples. 

Ex. (5) If 12 men could perform a piece of work 
in 5 hours, how many men could do it in 4 hours ? 

This is plainly equivalent to asking how many 
men could do ^ of a piece of work in an hour, when 
1 2 men could do J^ of it in an hour ; or how many 
men do ^, when i2 men do ^; and so we have 
f of 12 = 15 men. Ans. 

Ex. (6) If 14 men could perform a piece of work 
in 4^^ days, in how many days could 12 men do it ? 

Here again we may make the analogy direct, by 

asking what portion of the work 12 men could do in 

* I 
a day, when 14 men do -^ or f of it in a day ; and 

44 
so we have {^ of 4, or 3^, or -j of the work in a 

day, and hence the whole of the work in 5^ days. 
Ans. 



*^* The student should notice the following equi- 
valents : — 

hours. 
1=5 times 12 men for i hour. 



n 1 1=1 inan for 12 times K 

12 men for < hours < ,. „ -^ 

-' t = S times 12 men for i 



3. A very common class of questions is that in 
which agencies of different power are compared in 
relation to the different times in which they can 
perform the same amount of work. 

Ex. (7) A can perform in 5 hours a piece of work 
which B could do in 4 hours. In what time could 
A and B together do it ? 
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Here it may be observed that the times of A and 
B are the times assigned in Ex. (5) to 12 men and 
15 men, respectively ; and if, after finding 15 men as 
the answer in that example, we had to find the time 
in which the 12 men and 15 men together conld do 
the work, we should reason that, as the 12 men do 
^ of the work in an hour, the 27 men would do f^ of 
ii or ^, of the work in an hour, and, consequently, 
the whole f^ in ^, or 2f hrs. 

But, to solve the present question in the customary 
way, — we say, A in i hour does ^ of the work, and 
B in I hour does }, and hence A and B together do 
i+i= A ^^ *^® work in i hour, or the whole f^ in 
^ or 2f hrs. Ana. 

To promote, however, both convenience and neat- 
ness in the solution of such problems, and, especially, 
to facilitate the solution of some of the harder pro- 
blems of this class, we recommend as a superior 
method that which we shall now apply to the pre- 
ceding question. 

As the times of A and B are 5 and 4, take 20 the 
L.C.M. of these numbers, to denote a number of equal 
parts of which the whole work consists. 

A does 20 -T- 5 or 4 parts per hour, B 20 -7- 4 or 5 
X>arts per hour ; . • . A and B together do 9 parts per 
hour ; and hence they will do the whole in 20 -^ 9 = 
2f hrs. Ana. 

We shall add a few more examples in further illus- 
tration of this method. 

Ex. (8) A can do a piece of work in 17^ days, 
which A and B together can do in 9^ days. In 
what time could B by himself do it ? 

Take any common multiple of 17^ and 9^, — say 
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m 

138 their l.c.m., as the number of equal parts for the 
whole work. A does 138 -f- 17^, or 8 parts in 
I day, A and B together do 1 38 -f- 9^, or 15 parts in 
I day ; hence B does 15 — 8 or 7 parts in i day, and, 
consequently, the whole 138 parts in 19^ days. Ans. 

Ex. (9) A certain amount of work is to be per- 
formed jointly by A, B, and C. The whole would 
be done by A alone in 2 1 days, by B alone in 24, and 
by C alone in 28. If A begins the work 6 days 
before he is joined by B, and 10 days before he is 
joined by C, in what time will the whole work 
be done ? 

Take 168, the l.c.m. of 21, 24, and 28, as the 
number of equal parts in the whole work ; .^ does 
168 -f- 21 = 8 parts in a day, B 168 -f- 24^^= 7, 
C 168-7-28 = 6. \ 

Before C begins, A has done 8 X 10 = 80 parts, 

B „ 7X 4=28 „ 

168 — 108=60 parts 
remaining to be done by A, B, C, together, at the 
rate of 8 + 7 + 6, or 2 1 parts per day ; . • . 60 -f- 2 1 = 
2f days, the time when all three worked together ; 
hence io+2f =I2|^ da. Ana. 

Ex. (10) If the work referred to in the preceding 
question had been done by A, B, and C, all working 
together, with the exception of C going away 2 days 
before the work was completed, how long would the 
work have lasted ? 

If C had worked during those 2 days of absence, 
he would have added 6x2 = 12 parts to the whole 
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work, making it amount to 168 + 12 = 180 parts, 
which would have been done by A, B, and C, in 
180 -r-(8+7+6) = 8| days. Aru. 

4. Our mode of solving questions in Simple Pro- 
portion can be easily extended to questions in Com- 
pound Proportion. 

Ex. (11) If 2470 cubic yards of clay can be dug 
out in 6 days by 39 labourers, working 9J hours a 
day, how many cubic yards can be dug in 10 days 
by 37 labourers, working 9 hours a day ? 

1 10 da. 37 lab. 9 hrs. 
6 da. 39 lab. 9^ hrs. 

^2470 c. yds. X5X 37x18^^^^^^ 

3X3X13X19 "^ ^ ^' 

= 3700 cub. yds. Am. 

Ex. (12) If a trench that is 108 yards long, 4J feet 
wide, and 3f feet deep, be cut by 15 men in 13J 
hours, in what time can one that is 119 yards long, 
5 feet wide, and 3 feet deep, be cut by 2 1 men ? 

108 yds. 4i f t. 3I ft. 21 m. 

27hrs.xii9X2oxi2X5^,^hrs. Ans. 
2x108x17x15x7 



m 



5. As the form — , when signifying m divided by 



n 



n, is often changed to w -f- n, so when it denotes 
ratio J it is often changed to m : n. Thus, if A has 
10^., and B has 8^eZ., we express the ratio of A's 
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money to B'b by writing, A'b is 4t ^^ ^'s» ^^ ^^^ ^ 
to B's as 14 : 11, that is, 14 to 11. 

Now, three or more quantities may be compared, 
at once, in a similar manner. Thus, when we say 
that the capitals of three partners are as 3 : 5 : 9, we 
mean that A's capital is eqnal to f of B's, and B's 
equal to ^ of C*s. Moreover, as the sum of the pro- 
portional numbers, 3, 5, 9, is 17, we are thus shown 
that A has -^ of the joint capital, B -fj^ and C ^. 
Let us apply such consideration to some examples in 
what is called Proportional Parts, or Distributive 
Proportion. 

Ex. (13) Divide the number 65 into two parts as 

16:23, '^^^^ ^^> ^ ^^^ ^'^ ^^^ shall be equal to \^ 
of the 2nd. 

The ist is ^f of the whole, the 2nd is ff ; henoe, 
11, or f, X 16, and X 23, gives 26f and 38^. Ans. 

Ex. (14) Three sisters are to share 5 guineas 
among them in proportion to their ages, which are 
9, 12, and 14 years : what sum will each have? 

The ist will have ^y, the 2nd ^, and the 3rd ^ 

of the whole; hence — 1-^, or 3*., X 9, 12, 14, seve- 

35 
rally gives 27^., 36^., 429. Ans, 

Ex. (16) Find three numbers together amounting 
to 1070, so that 5 times the ist may be equal to 
6 times the 2nd, and to 7 times the 3rd. 

Here the 2nd is ^ of 5 times the ist, or is f of the 
ist, and the 3rd is | of 5 times the ist, or is f of the 
ist; so that the numbers are as i : f : f , or as 



J 
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42 : 35 : 30, sum, 107 ; hence JL^,x42, 35, 30, Beve- 
rally, gives 420, 350, and 300. Ans. 

Ex. (16) What peridd of time can be divided into 
three such portions, that the first shall be \ of the 
2nd, and the 2nd ^ of the 3rd, and the 3rd 35 days 
longer than the ist? 

Here, for every 7 days in the 3rd portion there 
are 6 in the 2nd, and i of 6, or 5^, in the ist. 
Accordingly, the times are as 5^ : 6 : 7, or as 
21 : 24 : 28; sum, 73. Thus the 3rd is seen to be 
longer than the ist by 1^ of the whole period ; but 
it is given longer by 35 days ; therefore the whole 
period is equal to 35 da. -4-^^= 365 days. Ana, 

Examples for Practice, 

(1) If 21 yards cost a certain sum, what will 
28 yards cost ? Ana. | of the sum. 

(2) When 12 gallons have a given weight, what 
is the weight of 10 gallons? Ans, { of the given 
weight. 

(3) If 65 men can do a piece of work in a certain 
time, how long would 45 men take to do it? 
Ana, y of the time. 

(4) A certain number of men are necessary to 
finish a piece of work in i if days ; how many men 
would be necessary to finish it in 9! days? 
Ana. i^ of the number. 

(5) If a given extent of paving costs £8 1 3«. 3d., 
how much of it amounts to 4^ guineas ? Ana, '^, 
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(6) If 15 lb. cost 65a., what will 28 lb. cost? 
Ans. £6 18. ^, 

(7) What time will 16 men take to do an amount 
of work that 18 men can do in 24 days? Ana. 27 da. 

(8) How many yards can be got for 15a. 7^., at 
the rate of 38«. 6d. for 21 yards? Ans. 8 J yds. 

(9) How many navvies are necessary to excavate 
2000 cubic feet of earth in i hr. 48 min., if -27 navvies 
would require 2 hr. 36 min. ? Ana. 39 nav. 

(10) If 2 cwt. 3 qrs. 14 lb. of sugar be worth 
£3 198. 4(2., what quantity is worth £9 75.? 

Ans. 6 cwt. 3 qrs. 3 lb. 

(11) The liabilities of a bankrupt amount to 
£1096 i8«. 8d., and his assets to £308 io«. ^d. ; how 
much can he pay in the pound ? Ans. 5«. 7^. 

(12) The assets of a bankrupt are £16842 19*. 3d., 
and yield 5«. 'jd. in the pound ; what is the amount 
of his liabilities ? ilw«. £60333. 

(13) What quantity of com is consumed by 
35 horses in 10 days, if 25 of them consume 3456 lb. 
in lo^ days? Ans. 4608 lb. 

(14) If 6 horses eat 221 stone of hay in i6;J da3'p, 
in what time will 10 horses eat 527 stone? 

Ans. 2^i days. 

(15) If 25 umbrellas, each worth a guinea, be 
sold at a reduced price for £25 2s. 3<Z., how many 
worth I5«. each would bring £14 7*. if sold at the 
same rate of reduction ? Ans. 20. 
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(16) If 54 days' interest on £3450 wculd pay the 
uniform wages of 14 men for 6 dayn, how many d^iys' 
interest on £18630 would pay the wages of 18 men 
for 2 1 days ? Ana, 45 da. 

(17) If 144 men can do 1 327 cubic yards of trench- 
ing in 9^ hours, how many men could do f of the 
work in 8^ hours? Ans, 129^ men. 

(18) If 14 men in 22 J hours can form a trench 
91 yards long, 4f feet wide, and 3f feet deep, when 
the ground is of 4 degrees of hardness, how many 
men in 12 hours could form a tiench 76 yards long, 
4^ feet wide, and 4^ feet deep, when the ground is 
of 3 degrees of hardness ? Ans, 1 8 men. 

(19) A draper sells 1 36 yards of silk for £281 8«. 6d,, 
when it costs him £9 i^s, per piece of 5 1 yards ; what 
sum must he obtain for 126 yards of hilk that costs 
him £10 per piece of 54 yards, if he is to gain at the 
same rate? An^i, £25 19a. 2d, 

(20) Divide £10 among three persons in the pro- 
portion 5:8:12. Ana, £2, £3 4^., £4 iSa, 

(21) Two numbers are in proportion as ^ to -f* 
and their sum is 143 ; find them. Ana, 55, 88. 

(22) Divide 9a. 3d. into three p^^rts, which shall 
be to each other as 9a. 3<Z., loa, 6d,, and 11 a. id. 
Ans. 28, 9tt7^-> 3*« i|^'» 3*« 3tV^* 

(23) A house and its furniture together cost 
£1600, the cost of the furniture being equal to ^ 
of that of the house ; what was the cost of each ? 
Ana. £1250, £350. 
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(24) Divide 87 gnineas among A, B, C, D, so that 
B's share may equal f of A'b, C's f of B'b, and D's 
f of Cs. Ans, £56 5«., £22 108., d&9, £3 I2«. 

(25) Find three numbers of square yards as 
8:5:14, having the sum of the greatest and least 
equal to a square pole. Ans. 1 1, 6|, 19^ sq. yds. 

(26) What number is such that, if it be divided 
into three parts as i :23^:67f, the greatest part 
shall exceed the least by 350? Ans. 485. 

(27) Find three numbers asi5:2i:28, so that the 
greatest may be 40 lees than the sum of the others. 
Ans. 75, 105, 140. 

(28) Divide 218 into 4 parts, so that the first may 
be equal to \i of the second, the second equal to 
\^ of the third, and the third equal to \^ of the 
fourth. Ans. 29^, 43^, 6off, 84^^. 

(29) I dig one half of my garden in 63 hours, my 
son digs the other half in 49 hours ; in what time 
could we dig the whole of it, working together? 
Ans. 55 hrs. 7^ min. 

(30) A certain quantity of plain sewing can be 
finished by one woman in 12 hours, by another in 
13J hours; in what time would it be finished by 
boUi working together? Ans. 6^ hrs. 

(31) If A can do in 20 days an amount of work 
which B can do in 18 days, and in 15, in what 
time would it be done by the three working together ? 

AnS' 5tf ^ys* 
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(32) A man can dig a piece of ground in lo hours, 
whioh with his son's assistance he could dig in 
5 hrs. 20 min. In what time could the son do the 
whole work himself? Ans. iif hrs. 

(33) In what time could A perform a piece of 
work which B could do in 9 J days, in 1 1 days, 
and A, B and C, together in 3^ days ? Ans. 8^ days. 

(34) Three agents by their joint operation can 
perform a piece of work in 7 hrs. 33 min. 20 sec. ; 
the first alone would take 20 hrs. 24 min. to do the 
whole, but the second would require 25 J hours ; what 
time would the third take? Ans. 22 hrs. 40 min. 

(35) A certain amount of work is to be done by 
A, B and C ; the whole would be done by A alone 
in 36 hours, by B in 45 hours, by C in 40 hours ; what 
time will the whole work occupy, if B begin 3 hours 
after A, and C an hour later than B ? Ans. 15^ hrs. 

(36) A, B and C begin together a piece of work 
which A by himself could do in 39 hours, B in 
48 hours, in 52 hours; but A leaves the work 
10 hours before it is completed, and C leaves 
3 hours before the completion. What time does 
the whole work occupy ? Ans. 20 hrs. 
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CHAPTEB III. 

Simple Interest and Present Worth. 

1. Questions in Simple Interest are cMefly of four 
kinds : — 

i. Given, the principal, the yearly interest on 
loo, and the time ; to find the whole interest 
on the principal. 

ii. Given, the principal, its whole interest, and 
the time ; to find the yearly interest on loo. 

iii. Given, the principal, its whole interest, and 
the yearly interest on lOO, to find the time. 

iv. Given, the sum to which the principal finally 
amounts, the time, and the yearly interest 
on lOO, to find the principal. 

Note, — It will assist the young student if what is 
usually called the rate per cent, per annum be thougVit 
of as the yearly, inter eat on lOO. 

2. Now, all the above cases are best dealt with 
according to the method of working recommended in 
the preceding chapter. Let us illustrate this by an 
example of each. 

Ex. (1) What is the simple interest on £350 for 
3 years, at 4 per cent, per annum ? 
Total interest on £100 = £12 ; 
. • . ditto on £350 = f J^ of £12 == 42. Ans, 
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Ex. (2) At what rate per cent, per annum will 
£350 produce £42 simple interest, in 3 years ? 

Yearly interest on £350 = -4-; 

3 

. • . ditto on £100 = ^ of ^ = £4. Am, 

Ex. (3) In what time will £350 produce £42 
simple interest, at 4 per cent, per annum ? 

Time for £icx) to produce £42 = -^ of i year ; 

£4 

. • . ditto for £350 = J^ of *^2 = 3 years. Ana. 

Ex. (4) What principal will amount to £392 by 
simple interest in 3 years, at 4 per cent, per 
annum ? 

Principal amounting to £112 =£100; 
. • . ditto amounting to £392 = ff^ of £100 = 
£350. Ans. 

8. When not the interest but the amount by 
interest is required, we either may first find the 
interest, and then add it to the principal, or may at 
onge proceed as in the following example : 

Ex. (5) Find the amount of £350 by simple 
interest a 4 per cent, per annum, for 3 years. 

Amount of £100 = £112; 

.•. amount of £350 = f^ of £112 = £392. Am. 

4. When the principal and amount are both given, 
then, instead of dealing with their difference, which 
is the total interest, we may proceed as in the next 
example. 

c 2 
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Ex. (6) At what rate per cent, per annum will 
£350 amount to £392, by simple interest, in 3 years? 
Amount of £350 = £392 ; 
. • . amount of £100 = \^ of £392 = £112; 
hence £12 is the interest on £100 for 3 years 
= 4 per cent, per annum. Ana, 
*^* Compare Ex. (2) above. The student should 
make himself familiar with both the methods. 

5. The 4th of the above examples anticipates the 
Rule of Present Worth, and might have been pro- 
posed thus : — 

What is the present worth of £392, payable 3 
years hence, interest being at 4 per cent, per 
annum ? 

£42 is the true discount that reduces the antici- 
pated future payment £392 to the equivalent present 
payment £350. 

The mercantile or customary discount on £392 is 
a deduction of the interest on £392 for 3 years at 4 
per cent, per annum, which is £47 os, 9'6c?. 

6. Mercantile discount exceeds the true by the 
interest on the true. Thus, interest on £42 for 3 
years at 4 per cent, per annum — -^^ of £12 = 
£5 08, 9'6(2., which, added to the true discount, 
makes the mercantile. 

This doctrine may be proved generally as fol- 
lows : — 

If B denote the whole interest on 100, then tlie 
mercantile discount, or interest, on £1 is to the trne 

discount on £1 as -^hs is to — => or as 100 + R 

^"" 100 + R 

: 100 ; which shows that interest exceeds discount by 

the interest on the discount. 
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Ex. (7) Find the true discount on £437, payable 
2^ years hence, interest being at the rate of 6 per 
cent, per annum. 

Whole interest on 100 = 6 X 2J = 15; .•. dis- 
count on £1 15 = £15 ; and . • . discount on £437 = 
tfj of £15 = i^» of £15 = £57. Ans. 

Ex. (8) What is the present worth of £74 io«., 
due in 9 months, at 3 J per cent, per annum ? 

Whole interest on icx) = f of 3 J = 2^ ; . • . p. w. 

of £i02X = £100; and . • . p. w. of £74i = ^^* , 
^ '^^ 102^ 

ox £4^^, or A of £100 = £72 148. e^d. Ans. 

Examples for Practice, 

m 

(1) Find the simple interest on £178 los. lod. 
for 4J years, at 5 per cent, per annum. 

Ans. £40 3«. 5^(2. 

(2) What is the simple interest on £1560 for 
128 days, at 3! per cent, per annum? 

Ana. £20 108, 3||(2. 

(3) Find the amount, by simple interest, of 
£171 in 3 J years, at 3 J per cent, per annum. 

Ans, £190 199. 

(4) At what rate per cent, per annum, simple 
interest, will £297 yield £40 16s. ^d. in 2J years? 
Ans. 5^. •- 

(5) Find the amount, by simple interest, of 
£1308 i5«. for 8 months, at 4^ per cent, per annum. 
Ans. £1348 68, 3(2. 
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(6) In what time will £109 I28. Sd, bear 
£13 40. id. simple interest, at 3^ per cent, per 
annum ? Ans. 4 years. 

(7) What would be the simple interest on £2950 
for 3 years 55 days, at 3^^ per cent, per annum? 
Ans. £297 Ss. 6d. 

(8) Find the amount of £960 128. 9^., by simple 
interest, in 5 years 4 months, at 3^ per cent, per 
annum. Ans. £1127 2s. ir^2d. 

(9) Calculate the simple interest on i 260, from 
January 7 th to September 12 th, in a leap year, at 
4 per cent, per annum. Ans. ii'j is. iof<i. + 

(10) Find the amount, by simple 'interest, of 
£536 lis., from the i6th of June, in a leap year, 
to the 14th of March following, at 7 J per cent. 
Ans. £566 Ss. 6'66d. 

(11) What principal will amount to £94 6«., by 
simple interest, at 4^ per cent, per annum, in 4^ 
years? Ans. £80. 

(12) At what rate will £2115 amount to 
£2403 io«. Sd., by simple interest, in 6 years? 

Ans. 2 J per cent. 

(13) What principal will amount to £218 148. 3^^. 
in 4^ years, at 5 per cent, per annum, simple interest ? 
Ans. £178 los. lod* 

(14) In what time will £65 12s. g^yt. amount to 
£68 i6«., by simple interest, at 5^ per. cent, per 
annum? Ans. 11 months. 
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(15) In how many days will £i 174 7«. 6d, amount 
to £1186 4a. 3i^., by simple interesst, at 4 per cent, 
per annum ? Ana. 92 da. (91*95 +)• 

(16) At what rate per cent, per annum would 
£57 I5«. lod. yield £1 8«. 6d., simple interest, in 
240 days ? Ana, 3f per cent. 

(17) What principal will amotmt to £10 15*. 7^. 
in 86 days, by simple interest, at 3^ per cent, per 
annum? Ans. £10 13a. ii^^r^* ' 

(18) At what rate per cent, per annum, simple 
interest, would any sum of money double itself in 
23 years 28 days? Ans. 4^. 

(19) The simple interest on a certain sum for 2f 
years, at 3f per cent, per annum, is equal to £150 
less than the principal. Find the principal. 

Ans. £166 130. ^d. 

(20) What is the true discount on £111 i6s, pay- 
able I J year hence, at 5 per cent, per annum ? 
Ans, £7 i6s, 

(21) Find the present worth of £33 19*. iid., due 
2^ years hence, at 4 per cent, per annum. 

Ans, £31 18. lo^d. 

(22) What is the mercantile, and what is the true 
discount on £13 ^8., due 7 months hence, at 5 per 
cent, per annum ? Aits, 7«. <^y^' > ?*• ^i^^^^* 

(23) What present payment is equivalent to a 
payment of £385 i6s, postponed 5f years, if the use 
of money be worth 3 J per cent, per annum ? 

Ans. £320. 
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(24) Find the mercantile discount, and also the 
trae discount, on £865, payable 9 months hence, 
at 3f per cent, per annum. Ans. £23 108. 4^. ; 
£22 179. io||<2. 

(25) What is the annual rate of interest, when 
the true present worth of £462 1 39. for 5 months is 
£456. Ans, 3 J per cent. 

(26) The sum of &2-j<^^ 49. ^, is payable on the 
3rd of December ; what is its true cash value on the 
17th of August preceding, at 3 J per cent, per 
annum? Ans, £2767 18& 4^2. 

(27) For how many days would £105 i5«. ii^d. 
be the present worth of £107, if the rate of interest 
were 5 per cent per annum. Ana. 83 da. 

(28) At what rafe per cent, per annum, and for 
how many years, will the simple interest on £2700 
be £220 108., if the number expressing the rate be 
half as much again as that expressing the numiber of 
years ? Ana, 3 J per cent, for 2 J yrs. 
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CHAPTER IV. 

General ob Absolute Percentages. 

« 

1. To what has been said respecting rates per cent. 
^er annum^ may be added some illustration of 
per centages that are not strictly referred to time. 

The methods of calculation, however, will here be 
similar to those already exemplified. 

We would now have the student familiar with five 
principal processes : — 

i. That of finding the value of a given rate 
per cent, on a given quantity. 

ii. That of finding the rate per cent, by which a 
given number is changed to another given 
number, 

iii That of finding what a given quantity will 
become, if increased or diminished by a given 
rate per cent. 

iv. That of finding the original quantity that has 
become changed to a given greater or less 
quantity by a given per centage rate of 
increase or diminution. 

V. That of comparing the different amounts to 
which an original quantity will be changed 
by different given per centage rates of in- 
crease or diminution. 
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Of these five cases successively take the following 
five examples : — 

Ex. (1) Calculate 3 J per cent, on 245. 
The result is to be 3!^ taken as often as 245 con- 
tains 100; hence f^ of 3^ = |^ of ^ = 7§^. Ans. 

Ex. (2) A dealer buys a job lot of goods for £28, 
and sells them for £31 io«. ; what does -he gain 
per cent. ? 

On 28 he gains 3^; . •. on icx> he gains *^ of 3^ 
= 12J per cent. Ana, 

Ex. (3) A merchant buys goods for £175; for 
what will he sell them, if he is to gain 4 per cent. ? 
and for what, if he must lose 4 per cent. ? 

^^ of £104 = £182, ist Ana, j^ of £96 = £168, 
2nd Ana, 

Ex. (4) A merchant sells goods for £182, gaining 
thereby 4 per cent. ; what did they cost him ? 
He obtains £104 for what cost him £100 ; 
. • . he gets £182 for what cost him |f| of £100. 
= 1^ of £100 = £175. Ans. 

Ex. (5) If by selling wine at 5«. a bottle I gain 
5 per cent., at what must I sell it to gain 8 J per cent. ? 
The selling prices are as 105 to 108J; 

. • . ^^ of 5«. = §^ of 5«. = 5«. 2d. Ana. 

2. Given, that one quantity w is r per cent, of 
another quantity n ; to find how much per cent, n is 
of m. 
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Ex. (6) A's money is equal to 62^ per oent. of B'b ; 
how mucli per cent, ia B's money of A's ? 

. , ICX5 

As money is to B s as 02^ : 100, or as i : ^j. . 

or as icx) : =— , that is, as 100 : 160, which means 

that B's money is equal to 160 per cent, of A's. An8. 

3. Given, that one quantity m is r per cent, more 
than another quantity n ; to find how much per oent. 
n is less than m. 

Ex. (7) A*s money is 12^ per cent, more than B's : 
how much per cent, is B's less than A's ? 

• As money is to Bs as 112^ : 100, or as i : — -v, 
or as ICX5 : =-. that is, as icx) : 884 ; which means 

II2i' 

that B's money is 11^ per cent, less than A's. Ans. 

4. Examples like the following are often pro- 
posed : — 

Ex. (8) A wine merchant, having bought 80 
gallons of claret at 6s. /[d. a gallon, sells 35 gallons 
of it at 6s. (^d. ; at what must he bell the remainder 
per gallon, that his gain on the whole may be 
1 2 J per cent. ? 

80 gall, bought at 6s. ^. = ^o6s. 8d. 
Proposed gain, 12 J per cent. = 63 4 



570 o 
35 galL sold at 69. 9^ 236 3 



45 gall, to be sold f or . . • . 333*. <^d. 
which is at 79. ^d. a gall. Ans. 



28 Supplementary Arithmetic* 

Examples for Practice. 

(1) How much per cent, is ^d. in the pound? 
Ana. 2^. 

(2) How much is a gain of i6|^ per cent, on an 
outlay of £75? Ans. £12 138.1^. 

(3) How much per cent, on £254 139. ^, is 
£13 118. 8(2.? Ana. 5^. 

(4) Calculate ij per cent, commission on 
£526 14^. 2d. Ana. £6 119. Q^d. 

(5) A tradesman buys a house for £1 140, and sells 
it again at a profit of 9^ per cent. ; what does he get 
for it? Ana. £1246 Sa. 

(6) At what loss per cent, do I sell for i^^. an 
article that cost me la. Sd. ? Ana. 27^. 

(7) I paid 278. a ton for coals last month ; they 
are now 5f per cent, cheaper. What is the present 
price? Ana. 2^a. 6d. 

(8) If a tobacconist sells a 2-ounce packet of 
tobacco for icAgd. which costs him 8|<2., what does he 
gain per cent. ? Ana. 20. 

(9) The nett amount of an invoice, after an alloiv- 
ance of 2^ per cent, discount, is £100 5«. 3d. ; what 
is the gross amount? Ana. £102 i6a. Sd. 

(10) Cheese bought at 8i«. Sd. a cwt. is sold at 
i(x2. a lb. ; what is gained per cent. ? Ana. 14^. 

(11) By selling spirits at 159. 2d. a gallon, a mer- 
chant gains 17 per cent. ; what did the gallon cost 
him? Ana. 12a. ii^d. 
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(12) A sells at is. 6d, a yard an article which B 
sells at IS. 6fd. How much per cent, is A's price 
cheaper than B's? and how much per cent, is B*s 
dearer than A's ? Ans. 4 p. c. ; 4^ p. c. 

(13) The present population of a village is 2136, 
which is about 1 1 per cent, less than it was 10 years 
ago. What was the former population ? iliw. 2393. 

(14) If eggs cost me loi^d. a dozen, how many 
should I give for a shilling to gain 37 per cent. ? 
Ans. 10, very nearly. 

(15) A publican gave 15*. a gallon for 55 gallons 
of rum ; and he has sold 45 gallons of it at 178. 5(2. a 
gallon. At what price per gallon must he dispose of 
the remainder, that his gain on the whole may be 
15 per cent. Ans. iSs. 6d. 

(16) What was the prime cost of a piano-forte, on 
which a tradesman loses 14^ per cent, by selling it 
for £3 8? Ans.£/^i. 

(17) If a grocer by selling tea at 2s. 8d. a lb. gains 
6§ per cent., by what selling price would his gain be 
10 per cent.? Ans. 2s. <^d, 

(18) A merchant bought a piece of silk 56 yards 
long for £10 ; and he has sold f of it for 6 guineas. 
At how much per yard must he sell the remainder, 
that his gain on the whole may be 12 per cent. ? 
Ans. 48. 4^. 

(19) Silk bought at £12 per piece of 52 yards is 
sold at 4«. lod. a yard ; what is the gain per cent. ^ 
Ans. 4|f. 
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(20) A mercliant in France, having bought i6 
ptincheons of brandy at 207 francs per puncheon, has 
sold II puncheons of it at 231 francs; at what price 
must he sell the remainder to gain 1-2 J per cent, on 
the whole? iln«. 237 fr. 

(21) A salesman will lose 5^ per cent, if he sell 
bacon at 77*. a cwt. ; what will he gain or lose per 
cent, if he sell it at 8o«. ? Ana. Lose if p. o. 

(22) If by selling cotton at the rate of 484 francs 
for 7 bales a trader would gain 4J per cent., what 
would be his gain per cent, by selling it at the rate 
of 616 francs for 9 bales? Ans. 3^ p. c. 

(23) A shipoMmer gained 16 per cent, by selling a 
vessel for £2030, but would have gained 20 per cent, 
had he got what he expected for it. How much did 
he expect? Ana. &2100* 

(24) I shall lose 8 per cent, if I sell at 5*. 9^. ; 
what shall I gain or lose per cent, if T sell at 6«. 6d. ? 
Ans. Gain 4 p. c. 

(25) If a person's income was 40 per cent, less last 
year than it is this, how much more per cent, is it 
this year than it was last ? Ana, 66f . 

(26) The selling price of an article is 107J per 
cent, of the prime cost ; how much per cent, of the 
selling price is the prime cost? 

(27) Suppose that two equally large and com- 
modious houses are let — one at &62 io«. a quarter in 
advance, the other at £63 15*. gd. a quarter \rx 
arrear : — ^which is the higher rent, and by how mueii 
per cent., if interest is reckoned at 5 per cent, pex- 
annum? Ana, Latter, by ^ p. c. 
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(28) By selling wheat at a certain price per 
quarter, I lost 4 per cent. ; but had I obtained 48. 6(2. 
a quarter more for it, I should have gained 4 per 
cent. At what price did I sell it? Ans. 548. 

(29) Suppose the price of an article to be 7 '27. per 
cent, cheaper now than it was formerly ; how much 
per cent, dearer was it formerly than it is now? 
Ana. 7*84. 

(30) A stock of iron is increased 2 J per cent, by 
further purchase ; and the quantity then on hand is 
diminished 2J per cent, by sales. The stock now 
amounts to 529 tons 1 3 cwt. 42 lb. Find the original 
quantity. Am, 5 30 tons. 

(31) If 35 copies of a book can be got for 
£9 i6«. 10^. when there is an allowance of 25 per 
cent., discount on the publishing price, find, without 
taking the publishing price into the calculation, 
how many copies can be got for £11 i6«. ^d. if 30 
per cent, discount were allowed? Am. 45. 

(32) Having bought a certain quantity of cloth, 
I sold 28 yards of it, at a profit of 3 J per cent., for 
£j8 28. ^d.; but I was obliged to sell the remainder 
at a loss of 2 J per cent, for £24 fs. 6d. Find, 
without taking the prime cost into the calculation, 
how many yards there were in alL Am. 68. . 
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CHAPTEB V. 

AVERAGING OF TWO RATES. 

1. An example of the following kind often occurs ; 
it presents no difficulty. 

Ex. (1) A blend is formed of two kinds of whisky 
respectively worth 190. 6d, and i6s. 41!. a gallon ; 7 
gallons of the former are mixed with 12 gallons of 
the latter. Find the worth of the mixture per 
gallon. 

Here, 7 gallons at i9». 6d. = 136s. 6d, 
and 12 n at iSs. 41!. = 196s. od. 



The 19 gain amount to . . 332s. 6d. 

and are therefore worth i7«. 6d. a gall. Ans. 

But when the two prices are given, and it is 
required to find what quantities at these prices virill, 
when mixed, form a compound worth a proposed 
average price, the question is not so simple. Let an 
example of this kind be derived from the preceding. 

Ex. (2) In what proportions must we mingle 
whiskies at I9«. 6d. and 168. 4^. a gallon, to form a 
compound worth i']8, 6d.? 

Observe that the price per gallon of the superior 

whisky is to be lowered by 2«., and to make up for ikis^ 

the price per gallon of the inferior whisky is to be 

aised by is. 2d. ; hence, if there be x gallons of the 
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former, and y of the latter, x times 28. mtiBt balance, 
or equal, y times is. 2d., and therefore a? = — - — - 

28. 

of y, or the quantity at the first price is to be -j^ of 
the quantity at the second. Ans. 

The working, therefore, of this 2nd example may 
be done briefly by writing the average price on the 
right of the two other prices, and then obtaiiling 
from them, and transposing the differences, 24 and 14, 
as follows : — 



i4at234d.1 ^^ 
24. at 1 20a. 1 



24 

2. The following variety deserves notice : — 

Ex. (3) A mixture of 130 gallons of whisky is 
made up of two sorts, one worth 15a. a gallon, and 
the other, 25*.; and the value of the whole is 
£136 los. Find the quantities. 

Here the average price per gallon = 2730*. -7-130 

= 218.; hence the following arrangement and 

resiQts : — 

4ati5«. 1 ^j^ 

6 at 25*. f 

Hence the two portionB of the 1 30 gallons are as 
4 : 6 or 2 : 3 ; and we have 

f of 130 gall.=52 gaU. at 158.) ^^ 
f of ditto =78 „ at 258.1 

3. In Excise business spirits are compared accord- 
ing to degrees of strength ; the standard of compari- 
son being 100 gallons of spirits containing 50 gallonr 
alcohol, and thus constituting what is called Proc 

D 
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spirit. If, therefore, a spirit is of such strength that 
lOO gallons of it are equivalent to 120 of Proof 
spirit, it is said to be 20 per cent, over proof (o. p.) ; 
but if 100 gallons of it are equivalent to ^ of Proof 
spirit, it is said to be 7 under proof (u. p.) : — ^in the 
former case each gallon is worth 120-7- 100, or 1*2 
of a proof gallon, and in the latter each gallon is 
worth 93 -T- 100, or '93 of a proof gallon. 
Note. — The strength of water is 100 u. p. = o. 

Ex. (4) If 7^ gallons of water be added to a blend 
of 54 gallons spirits 17 per cent. o. p. and 81 gallons 
of 1 2 o. p., find the strength of the mixture. 

Strength per 100 gall, of the given blend 

= (54x117 + 81 XI 12) -^ 135 = 114. 

Now, the quantities 7^ and 135 are as i : 18; 

I of water at 0= o 
to 18 of spirits at 114=2052 

19 )2052 

108 = 8 o. p. Ans. 

Ex. (6) In what proportions must spirits 1 3 o. p. 
and spirits 6 u. p. be mingled, to form a compound 
of the strength 9 o. p. ? 

Here the rates of strength per 100 gallons are 
1 1 3, 94, and 109 ; and we are to find the proportions 
at 1 1 3 and 94 to form an average at 109 ; hence the 
following arrangement and results : — 

^ at 113 ) 

4 at 94 ( ^ 

which shows that the proportions must be 5 gall, of 
the stronger to 4 of the weaker. Ana* 
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Ex. (6) To a blend of 250 gallons at 14 o. p. and 
340 at 12 n. p. spirits at 25 o. p. are added, to biing 
the strength np to 11 o. p. What is the quantity 
added? 

The average rate of strength per icx> gallons of 
the given blend=(25o X 114+ 340 x 88) -i- 590=99 
nearly; and we are now to find the quantity at 125 
to be mixed with 590 gallons at 99, to obtain the 
strength 1 1 1 : — Whence, 

Hat 99J „. 
12 at 125 ) 

the proportion is -Jf or f of 590 = 5057 galL Ans. 

Examples for Practice. 

(1) Find the two least whole numbers sach that 
8 times one t<^ether with 18 times the other shall 
be equal to 1 1 times their sum. Ans, 7 and 3. 

(2) In what quantities mnst teas at 38. 4f2. and 
28. 9cl. per lb. be mixed, to make the mixture worth 
38. per lb. ? Ans. As 3 : 4. 

(3)' Two single-volume editions of a book are sold, 

one at 2s, id., the other at 6d. How^ many copies of 

*the cheaper edition along with 3 dozen copies of the 

dearer w^ould make the books cost on an average 1 8d. 

a volume? Ans. 1^, 

(4) In what proportions must gold of 13 carats 
fine be combined with gold of 22 carats fine, that the 
compound may be 18 carats fine? Ans. 4 oz. to 5 oz. 

(5) How much brandy at i8«. a gallon, if mixed 
with a dozen gallons at 22s. 6d.y will make a com- 
pound ^worth 22s. a gallon? Ans. i^ galL 

D 2 
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(6) A mixture is made of two sorts of tobacco at 
5«. 3<i. and 68. ^d. a lb. respectively, and is worth 68. 
a lb. How much of each sort is there in a cwt. of 
the mixture ? An8. 40 lb. ; 72 lb. 

(7) How much tea at 3*. ^d. a lb. does a tea mer- 
chant mix with 3 lb. at 49. 2(2., if he gain 6§ per 
cent, by selling the mixture at 4*. ? Ans. 2^ lb. 

(8) Divide 339. into two parts, so that 13 times 
one added to 19 times the other shall amonnt to 
£26 17a. An8. 150.; i8«. 

(9) What quantity of water is required to reduce 
155 gallons of spirit 15 per cent. o. p. to y6 per cent. 
u.p. ? Ans. 29-1 gaU. 

(10) How much spirit 13 per cent. o.p. must be 
added to a blend of 20 gallons 19*4 per cent. o. p. and 
32 gallons I7'3 o.p. to produce a mixture 16 per 
cent. o. p. ? An8. 36-4 gall. 

(11) I have mixed 26 gallons spirits 11 o. p. with 
16 gallons 4J u. p. ; if I add 3J gallons water to the 
mixture, what will be the strength of the diluted 
spirit ? An8. 2 -45 3 u. p. 

(12) How many gallons spirits at 1 8 o. p., and ho^w^ 
many at 140. p., will, if mixed together, form a com- 
poimd of 96 gallons equivalent to 1 1 1 proof gallons ? 
Ans. 39 and 57 gaU, 
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CHAPTER VL 

Scales of Notation. 

1. In the OTdinarj expressioii of nnmbeiB hy 
means of the figures o to 9, we nse what is called 
decimal or denary notation, making the scale of 
local Yalnes, from right to left, snccessively denote 
units, tens, squares of ten, cubes of ten, fourth powers 
of ten, &c. Thus the ordinary decimal or denary 
number 42980 is made up of — 



80 

» 900 

„ 2000 



o units written o 

8 tens of units 

9 hundreds of units 
2 thousands of units 
4 ten-thousands of units „ 4oocx> 

42980 

2. If we used a scale with a radix of twelvCj 
instead of ien^ — a duodecimal or duodenary scale of 
notation, — we should necessarily have two numerical 
characters more than there are in the denary system, 
say t for fen, and e for eleven, to stand in .units place, 
so that 10 should denote twelve^ 100 the 9quare of 
twelvej 1000 the cube of twelve^ and so on; that is, 
making the local values of figures, firom right to 
left, successiyely denote so many «ntfo, twelveij squares 
of twelve^ cubes of twelve^ &c 
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Now, the ordinary number 42980 has its value 
expressed by 20^58 duodenary; for — 

8 units = •S denary. 

5 twelves = 60 „ 

< squares of twelve .. .. = 1440 «« 

2 fourth powers of twelve = 41472 „ 

42980 denary. 

3. The most convenient mode of transforming 
42980, denary, into its equivalent duodenary, and 
that of transforming 20^58, duodenary, into its 
equivalent denary, are as follows : — 

12)42980 den. 
12 )3581 twelves + 8 units, 
12)298 squares of twelve + 5 twelves, 
12)24 cubes of twelve + t squares, 

2 fourth-powers of twelve -f- o cubes ; 

thus giving 20/58 duodenary; and this again is 

12 retraced to the denary form, by 

"24 multiplying from the left by 

12 twelve successively, and adding 

298 successively the figures on the 

12 right, -as in the annexed form of 

3581 operation, which may now be 

12 compared with the less con- 

42980 venient form already given. 

« 

4. A scale according to which the local values 
towards the left are successively twice as great as 
the preceding one on the right is caUed the binary 
scale; and so on with the ternary, quaternary* 
quinary, senary, septenary, octonary, nonary, denary 
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or decimal, nndenaiy, duodenary or dnodecimal, 
temidenaiy, or scale of 13, ^c 

We Bhall now present some additional examples 
of scale tranaformation. 

Ex. (1) Express the common nnmbers 253 and 
1406 in the septenaiy scaler 

7 >53 
7)36 sevens + 2 nnitB, 

5 sqnaies of seven + i seven. 

Hence 512 9epL Amt, 

7)1406 
7)203 sevens + 6 nnits, 
7)28 sqnares of seven + 4 sevens, 

4 cnbes, o sqnares. Hence 4046 sepi. Ant. 

Ex. (2) Convert i^eSt from the duodenary to the 
octonary scale. 

This may be done in either of two ways. We may 
first convert the given nnmher to the denary form 
by mnltipHcation, and then the resnlt to the octonary 
l^ division ; as follows : — 

^•jeSt dmodem. 8)117466 detu 

12 8) 14683 ... 2 



67 8)1835 

12 8)229 

815 8)28 

_I2 3 
9788 
12 

[7466 denary. An$. 345332 ocUm, 



3 
3 
5 

4 



40 Supplementary Arithmetic. 

But the conversion is best performed at once by 

division ; thus, 5 times twelve 8)5768/ duoden. 

are 60, and 7 make 67 ; so 8 in 8)85^7 • • • ^ 

67 goes 8 times with 3 over; 8)io8e ... 3 

then 3 times twelve are 36, 8)171 ... 3 

and e make 47 ; so 8 in 47 8)24 ... 5 

goes 5 times with 7 over ; 3 ... 4 
7 times twelve are 84, and 8 
make 92 ; so 8 in 92 goes e 
times, &o. 

Note. — ^As in simple addition, subtraction, &c. of 
ordinary numbers we carry one for ten, the basis or 
radix of the decimal scale, so in a binary scale we 
should have to carry one for two, written 10 in that 
scale; also in the ternary, in which three is ex- 
pressed by 10, we would carry one for three, in the 
quaternary, in which four is written 10, we would 
carry one for four; and so on. As in the decimal 
system we have no numerical character of higher 
value than 9, so in the quinary we have none higher 
than 4, in the nonary none higher than 8 ; for the 
undenary and the duodenary, as for all scales higher 
than the common decimal notation, the arabic 
numerals do not supply enough of symbols; it is 
customary, however, to use t and e as characters for 
ten and eleven. 

What further it may be expedient that the arith- 
metical pupil should be acquainted with respecting 
integer values and rules in Scales of Notation, will 
be best learned from a few more worked examples. 
The comparison of decimal and other radix fractions 
is a subject introduced in Section 5. 

Ex. (3) Add the senary numbers 53501 and 5324, 
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* 

convert the resnlt into septenary form, and from 
the latter resnlt subtract 26046 septenary. 



53501 «en. 


7)103225 (en. 


33551 ««ptoi 


5324 


7)5344 • • I 


26046 


103225 


7)445 • • 5 


4502. iUU 



7)40.. 5 



Observe that, in the above senary addition, the 
procedure is as follows : 4 and i are 5, 2 and o is 2, 
3 and 5 make eight, which being written 12 in the 
senary scale, we set down 2 and carry i, then i and 
5 are nx and 3 make nine, which being written 13 by 
the senary notation, we set down 3, and carry i to 5 
making six, that is, 10. So with the septenary sub- 
traction on the right, the operation is as follows : 6 
from I cannot be taken, borrow seven, or 10, then 6 
from eight leaves 2 ; now carry i to 4 makes 5, 
leaving o ; o from 5 leaves 5 ; 6 from ten leaves 4. 

Ex. (4) Multiply together the undenary numbers 
58/3 and ^97. 

The multiplication here is worked 58/3 und. 
as follows : 7 times 3 are twenty-one (in ^7 

undenary form i t) set down t and 

carry i ; 7 times t are seventy, and i 3775^ 
msLkes seventy-one ; eleven in seventy-one 48345 
goes 6 times with 5 over; and so on. 53138 

58238 <<ttfu2. 
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Ex. (6) Find the quotient of 3320086 by 374, the 
radix being 9. 

374)3320086(7806 nonary. Ans, 
2871 

, 3380 

3355 

2486 
2486 

In division like the above, it is rather troublesome 
to guess at the quotient figures ; but there is rarely 
any demand for quick work in this curious kind of 
arithmetic, and the student must be content to try, 
till he finds out the proper number of times. 

Ex. (6) Beduce the quinary fraction sVmAi ^ ^^ 
lowest terms, working throughout in quinary nota- 
tion. 

Here we have first to find the Q. c. m. of the two 
terms, and then to cancel it from each. 

3433)22122(3 104)3433(32 

21404 322 

213)3433(13 213 

213 213 

1303 104)22122(203 

1144 213 

G. C. M. 104)213(2 322 

213 322 

Ans, ^^ quinary, 

5. A decimal fraction is a radix fraction in the 
denary scale, and has the understood denominator 
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10 for a decimal of one place, lo^ or loo for a 
clecimal of two places, &c. So a radix fraction in 
the senary scale has the understood denominator 
10 senary (=6 denary) for a radix fraction of one 
place, lo^ senary = loo senary (=6* denary) for 
one of two places, and so forth. 

Accordingly, 325^^ senary may be written 325*43 ; 
and we will now show how this expression may be 
transformed to equiyalents of other scales. 

Ex. (7) Eeduce 325*43 senary to denary notation. 

First, 325 senary reduced to denary is 125 ; 
_^ 
20 
6 



125 denary; 

then, '43 senary is to be rednced to tenths and hun- 
dredths of unity, by multiplying successively by ten, 
as follows : — 

o*43 senary 
10 

7*30 = 7 tenths of unity -f- 3 sixths of a tenth ; 

10 
5'oo = 5 hundredths of unity ; 

in all, 7 tenths, 5 hundredths, or 75 hundredths; 
and thus we have 325*43 senary = 125*75 denary. 
Ana. 

Ex. (8) Eeduce 325*43 senary to octonary notation. 

An octonary integer consists of units, eights, sixty- 
fotxrs, &c., from right to left; an octonary radix 
fraction consists of eighths, sixty-fourths, five- 
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liundred-and-twelfths, &o., from left to right. Henoe 
the given senary may be reduced as follows : — 

8 )325 senary, 0-43 senary 

8)23 + 5 units, 8 

8)1 + 7 eights, 6*oo eighths of unity ; 
+ 1 sixty-four ; 

thus we have 325*43 senary = 175*6 octonary. Am. 

Ex. (9) Beduce 325*43 senary to septenary nota- 
tion. 

7)325 senary; 0*43 senary; 

7)25 -f- 6 units, 7 

7)2 -|- 3 sevens, 5*13 
+ 2 forty-nines ; 7 

1*43 
Here it is seen that the septenary radix fraction 
will be a circtdate, which may be written 'ji, and 
is equal to f^ septenary. Thus we have 325*43 
senary = 236*51 septenary. Ana. 

6. In general, for radix fractions of one scale, Tve 
obtain only approximate values in other scales. 

Ex. (10) Convert *4654 septenary to nonary nota- 
tion. Here we shall have to multiply by 9 succes- 
sively to obtain gths, 8iths, 729ths, &c. We need 
not write the multiplier more than once. 

•4654 septenary ; 

9 



6*2511=6 (9ths) of unity -h •351 1 sept, of ^ den. 
3*3432 = 3 (8ith8) „ +-3432 >. -h 

4*4514=4 (729ths) „ +-4514 .. TTF 

6*0501= 6 (656iths) „ -I--050I „ ^^ 
Hence '4^54 septenary = '6346 -|- nonary. Ans. 



99 
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7. The method of converting a denary or ordinary 
nnmber into the corresponding expression for a 
different base may be applied to such questions as 
the following : — 

Ex. (11) Having given weights of i (= 3®),* 
3 (= 3I), 32, 33, 3*, (fee. lb., how might 142 lb. be 
weighed by means of them ? 

We are here required to express 142 in powers 
of 3. 

Now, 142 denary is equal to 12021 tenary; and 
we thus have 142 lb. = (i of 3* + 2 of 3^ + 2 of .3^ 
+ I of 3®) lb. ; hence it appears that we must put 
into one scale i weight of 81 lb. + 2 of 27 lb. each 
+ 2 of 3 lb. e€W5h -f a I lb. weight, in order to balance 
142 lb. in the other scale. 

But if there be not more than one weight of each 
kind, we have to express 142 in single powers of 3, 
and must therefore divide 142 successively by 3 in 
Buch a way as to avoid remainders of 2, by sub- 
stituting remainders of — i ; and the negative re- 
mainders will represent make-up weights for the 
scale containing the substance to be weighed. 
Thus :— 

3)142 hence we must select single 

3 )47 + I of 3® weights of 3^ 32, and i, lb. for 
3)16 — I of 3* one scale, and single weights of 

Y)5_+ I o^ 3' 3*» 3^ *^^ 3» ^^' *o ^ put with 

3)2^— I of 3^ the 142 lb. weight in the pther 

3)1 — I of 3* scale, 
"o + I of 3* 

* Anj abstruct quantity haYing zero for an index denotes i ; 
thus 8°= J, I5°=i, «°=r. 
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ExampXesfor Practice, 

(1) Express by the nonary scale tlie value of the 
common number 746, and by the common scale the 
value of the octonary 3505. Ans. 101^; 1861. 

(2) Beduce 5303 in the septenary scale to the 
decimal and senary scales, ^na. 1865; 12345. 

(3) What common number has its value expressed 
by the quaternary number 11231? And how is 
t^t^S in the undenary scale expressed in the temi- 
denary, or scale of 1 3 ? Ans. 365 ; 570*4. 

(4) Eeduce the octonary number 105775757, and 
the undenary number 1 42091 1, to the duodecimal 
scale; and find the sum and the difference of the 
results. Ans, Sum, 666*303 ; diff. 53*eo8e. 

(5) Find, by septenary calctdation, the square 
root of the septenary number 420652. Ana, 533. 

(6) Find in lowest terms the difference of -j^ and 
^, nonary scale, working throughout by nonary 
calculation. Ans. ^. 

(7) Compute directly by the senary scale the 
lowest senary terms expressing the ratio of 2510 
septenary to 13001 quinary. Ans. 342 : 355. 

(8) Beduce the octonary fractions |^ and ^ to a 
common denominator, and then find their sum in 
simplest octonary terms. Ana. \^, 

(9) Find the greatest octonary common measure 
of the octonary numbers 25366 and 231 3 11. 

Ans, 215. 



Seaia of Natatitm. 47 

(10) What is the Inst noiiaiy onminan multiple 
of the nonary nmnbeiB 245, 351, 426, 436? 

Amt, 1282636, ncmazy. 

(11) Change to the 3&aaryaaJe and then amplify 
the following senaiy expveaBian : — 

223}i 2H|1 -^ 709 



"54 i44ii "40 

(12) Divide aoooiding to the dnodenaij aode 
63664^ hy 249, and conTert the result to the denary 
scale. Ams, 486B. dnoden. = ^1^t9 denary. 

(13) Bednoe H§ senary sole to a senary radix 
fraction. Amt, '3252 sen. 

(14) Bednce -580247 denary to ternary notation. 
Ant. -1202 + tern. 

(15) Bednce 39*05 375 denary to qninary. 
Ans. 124-01 1 33 — . 

(16) Bednoe 326-4793 denary to nonary. 
Ans. 402-42736 +• 

(17) Bednce -214 senary to a decimal firacticm. 
Ans, -3796+. 

(18) Convert -00246 septenary to denary. 
Ams, -007854 — . 

(19) Convert 907-012061 nndenary to denary. 
Ans. 1096-009805. 

(20) Ccmvert 3-02 loi qnatemary to denary. 
Ans. 3-1416. 

(21) Transform '34312 octonary to an nndenary 
radix fiacticm. Ams. '49757 +- 
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(22) Transform '0034545 septenary to a quinary 
radix fraction. Ana. '00113244 +• 

(23) Express by a quaternary radix fraction the 
value of '34441 1 septenary. Ans, -2012 +. 

(24) Transform '08456 undenary to a radix 
fraction in the scale of six, Ans. '02300233 — . 

(26) What duodenary radix fraction is equivalent 
to '1 30654 octonary ? Am. '20e9t3 +• 

(26) Find in ternary notation the square root of 
the sum of y^^g quinary + ^^ senary + y*/^ sep- 
tenary. Ans. iyV> or I'l. 

(27) If the only coins in circulation were re- 
spectively worth I, 2, 4, 8, 16, and 32 shillings, how 
could a debt of 29 shillings be paid without using 
more than one of the same sort of coin ? 

Ans, 2* + 2^ + 2* + 2® shillings. 

(28) Which of a series of vessels, capable of con- 
taining I, 2, 4, 8, 16, &c., gallons of water, can be 
all exactly filled from a cistern containing 174 
gallons ? Ans. The 2nd, 3rd, 4th, 6th, and 8th. 

(29) Find which of the weights i, 3, 3^ 3^ 3*, 
3* lb. must be selected, and how they must be used, 
in order to weigh 204 lb. Ans. In one scale 3*, in 
the other the given substance along with 3^, 3*, 
and 3^. 

(30) A parcel of goods weighing 53 lb. can be 
weighed by means of four weights of i, 4, 16, and 
64 lb. respectively. How are the weights to be 
used? ilTM. 43 4- 41 4- 40 - 4Mb. 
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(31) How oonld ii lb. of iobeicoo be weighed hy 
means of weights of i, 3, 9, 27, 81, and 243 oonoea, 
if two weights of each kind are aTaHable? and 
how, if there were onlj one weight of each Idndl* 
Ams. (i) 2 of 3*+ I of 3* + I of 3» + 2 of 3^; 

^*«. (ii) 3* + 3' - 3* - 5* - 3' - J*- 

(32) A owes B for goods, Talne i5f. 4<f« Snppose 
the cmlj coins in cirealalion to be respectirelj 
worth 20f. 3dL, 6(K. 9(L, 2ju 3iiL, 91!^ 3J., and id. ; how 
oonld the disdiarge of the debt be managed between 
A and B, when eadi perscm has not more than ooe 
piece of each kind ? Am$. 'By A giving B the coins 
20s. 31L, 2#. 3dL, 9<L and id^ and receiTing feni B 
the coins 6s. 91L and 3<i. 
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APPENDIX. 

Specimen of an Arithmetic Paper, together with 
the Answers worked out, as a Study in Method and 
Style for Candidates. 

Questions. 

1. Add together 6^, 6f, j\, ^. 

2. From 8o^ subtract i^^s* 

3. Multiply together 7f, 23!, and ff. 

4. Divide 3f§f by ^. 

5. Divide 53*46 by "216. 

6. Divide 4'64§ by '43703. 

7. Express the value of 5 3«. 9! (2. in guineas and 
the decimal of a guinea. 

8. What decimal of £2 139. 11^. is 5«. lod.? 

9. Eeduce '1452 15 of a square mile to acres, roods, 
perches. 

10. If 24 men can finish a piece of work in 26 
days, in what time could 27 nien finish it? 

11. What quantity of cheese is worth i8«. ii|f<2., 
at the rate of iSa. ^d. for 2of lb. ? 

12. Find the simple interest on £134 17*. 6d, for 
3 years, at 3^ per cent, per annum. 

13. What sum will in 9 months amount to 
£86 i8«. Sd. by simple interest, at 2^ per cent, per 
annum? 

14. What would £267 13*. 5Ji2. amount to by com- 
pound interest in 3 years, at 4^ per cent, per annum ? 
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15. A by himself could finisli a piece of work 
in 14 hours, which B' alone could do in 17 J hours, 
and U alone in 20 hours. In what time would the 
three .together finish the work ? 



Answers. 

(1) 6A + 61 + A + A = 12 + ^°8+g3+98+3^ 

==i2+f^J = i2+Jt=i3^. Ana. 

(2) 8o,«^-i9A=6i+^5^=5i^.^9^=6i-i^ 

= 60 J J. Ana. 



120 



(S) 52^189 y 25-, 4Xl3X7X27X25 ^9X25 

^ "^ ' « ^ 7x8x13X3 2 

m ifiJJ. V g5i~ 9Xi3Xi3X29Xi9 _ 9Xi3XJ9 

V J 4oe ^T^ I4X2QXI^X:?2 IAXX2 



■4x29 



4x32 



(5) 



2 i6)5346o-o(247-5. Jn«. 
1026 
1620 
1080 



(6) ^ of 46M 4- rk of 43m = ^?4-^ 



^ 1534 X 10x27 ^767 X9_ i3X9 ^^JT 

1180X33 59x11 II ^^' 

or io'S3. Ana. 



(7) 



21 



12 


975(1. 


{] 


53-8i25«. 


17-9375 



2-^62^ guin. J.n«- 



E 2 
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(8) _5f:Jod Jo_^ 100^4 =.io8. Ans. 
53«. iii<i. 647-5 925 37 

(9) I square mile _ 1760 sq. yds, x 1760 

. I acre "" 4840 sq. yds. 

^£260x4 

II ^ 

•1452 15 of 640 ac. 

80 

11*6172 
8 

92*9376 ao. 

4 

37504 ro. 

4? 

92 ac. 3 ro. 30*016 p. Ans, 

(10) I man would take 24 times 26 days ; 

. * . 27 men would take |^, or f , of 26 da. 
= 23^ da. Ans, 

(11) i^Tjl^ ^f ^^2\h. _ 3645 ^^ 182 lb. 

195(2. 9 195 X 16 9 

= 14 lb. X --42i_^= 7 lb. X ¥^ = 23I lb. Ans. 
^ 15 X 16 ' ® ^* 

(12) Total interest on £ioo=£3ix 3=£9i; 

. • . ditto on £134 i7«. 6(2.=^Ii4^7£:-^ of £93 

9A *'~ 



12)1213 17 6 /.,, ,_, -. -ij 

^_ioi_J_ii *''''5^°'- ^*^-' 
.100 )1315 O 7^ -r^ 

Ami. £13 3a. o^^. 'j2 

100 40 
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(13) Q months' inteiest on ioo=} of 2^=1 J ; thns, 

£101 178. 6d, is the amonnt of £100, and, 

therefore, £86 180. Sd. is the amount of 

£86 I Qs. Qd. 0» n 

^ -=- of £100. 

£101 178. 6d. 

Now» multiplying the terms of this fraction 
by 6, we have 

£521! _ 2668x4 _ 163x64 ^ 64, 
£61 li 2445x5 163x75 75' 
hence, f| of £100= V of £4=£85 68. Sd. Ans. 

(14) 12 1 y^d. 

20 [7^83335. 
£267-672917 
3jp. c.=3V =^ 8-922430 

I p- c-=t4v= 2-676729 

2']^'2'j20'j6 amt. for i year. 
^ = 9-309069 
Tb= 2-792721 

291-373866 amt. for 2 years. 
^ = 97124^2 
T4ir= 3-913739 
ilfw. £304. 304-000067 amt. for 3 years. 

(15) L. c. M. of 14, 17^, and 20=140; this makes it 

convenient to suppose the whole work to 
consist of 140 equal parts; for thus we have 
A's work per hour =10 parts, B's 8, C's 7; 
sum, 25 parts per hour by the three together ; 
therefore .they would do the whole 140 parts 
in ^^ of I hour=5f hours. Ans. 



EXAMINATION PAPEKS IN ABITHMETIC, 



PAET FIEST. 

VULGAB AND DECIMAL FRACTIONS, &C. 

No. 1. 

1. Add together 2f, -j^, 6f, and ^. 

2. Subtract 15I4 from 2o|f. 

3. Multiply together f|, i||, and 7^^-. 

4. Divide 4^ by 6^. 

5. Add together '000595, 23*69, 7*0435, and 
54'Ooi6o5. 

6. Subtract 78-690493 from 204'6io2. 

7. Multiply 178-049 by '30024. 

8. Divide -5883837 by 247-48. 

9. Keduce 7495 of 9 oz. 14 dwt. to grains and the 
decimal of a grain. 

10. What is the value of 6 acres 3 roods 2 1 perches, 
if the worth of a rood be £126 13*. ^d, ? 

11. Eeduce 49540356 square inches to acres, roods, 
&c. 

12. Find the simple interest on £3650 for 3^year8 
at 4^ per cent, per annum. 
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13. Add together |f , 3^^, 2^, and 7^- 

14. Subtract 5|f firom 6^. 

15. Multiply together f , i^, 4^, and i jf . 

16. Divide 7A by SU- 
IT. Add together i-o68 of 3 lb. 11 oz. troy and 

2*357 of 15 dwt. and give the answer in grains and 
the decimal of a grain. 

18. Subtract 2*4007 quarts firom '9895 of a gallon, 
and give the answer in pints and the decimal of a 
pint. 

19. Find the product of *ooo8479 and 49-6538. 

20. Divide 19*52 by -07625. 

21. Divide 754-54 by *457. 

2^. If 6^ ounces of sHver be worth £1 149. 6d., 
what quantity is worth £2 i5«. 'jd. ? 

23. A person contracts to do a piece of work in 
30 days, and employs 15 men upon it. At the end 
of 12 days one-third only of the work is finished. 
How many additional hands must then be engaged, 
in order to perform the contract? 

24. In what time will £ 1045 ^^ii^ount to £1 1 36 Ss. 9df. 
by simple interest, at 3^ per cent per annum ? 

25. What sum will amount to £1208 198. 4|<2. 
in 4^ years, at 2f per cent, per ilnnum, simple 
interest? 

26. On a map a line 2*15 inches long represents 
19*8 fdrlongs ; what length on it represents a mile ? 
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No. 2. 

1. Find the sum of 147+8^ + 11 + 2f^. 

2. From 51^ subtract 40^^. 

3. Find the product of 7IJ X 9jf X 8^^. 

4. Divide 33^^ by 2^. 

6. Add together '039, '9876, 9*876 and 277504. 

6. From 4*0094 subtract '949503. 

7. Multiply 1*0086 by 85*47. 

8. Divide 4*165 by *o476. 

9. Reduce 1*7056 of 3 acres 2 roods 15 poles 16 
yards to square yards and the decimal of a square 
yard. 

10. Find the worth of 53 cwt. 3 qrs. 25 lb. of 
coals, at the rate of 6«. ^d. for 7 cwt. i qr. 1 3 lb. 

11. Eeduce 15 893 301 6 square inches to acres, 
roods, &c. 

12. Find the amount, by simple interest, of 
£221 I3«. 4<2. for ^i years, at 2^ per cent, per 
annum. 

13. Add together i-^j t^, 3^^, and 8^. 

14. From 8ff subtract 7^. 

16. Multiply together f, 5^, ^, and iii. 

16. Dividei3J|by 22|J. • 

17. Add '068 of 3 acres 3 roods 15 perches to 
1*705 of 20J square yards, and give the answer in 
square feet and the decimal of a square foot. 

18. Subtract *0905 of 61 guineas from 2*96 of 
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65*395 shillings, and give the answer in half-crowns 
and the decimal of a half-crown. 

19. Multiply I '032796 by '049. 

20. Divide 427*437 by *26385. 

21. Divide *io378i53 by 380*6 i. 

22. If £41 128. be the cost of loof gallons of wine, 
how much is that for 63 gallons 3 quarts i^ pint? 

23. If 15 men can reap a field in 2^ days, how 
many men could reap the same field in i^ day ? 

24. If 3 men or 5 women can reap a field in 25^ 
hours, in what time could 5 men and 3 women reap 
it? 

25. At what rate per cent, per annum, simple 
interest, will £1105 amount to £1229 68, 3<2. in 
3 years? 

26. By how many inches will 10 feet be repre- 
sented on a plan in which 26 French metres, each 
= 3*28 feet, are represented by 8 J inches? 



No. 3. 

1. Add together ^, -^, 3!^, and 4^. 

2. From 18^2^ subtract ^. 

3. Multiply together ^, ^, ^, and 8||. 

4. Divide 4^ by 333^. 

5. Add together 6*0565, 123*45, 9*57^» *^^ 97- 

6. From 5*0013 subtract '90335. 

7. Multiply 47 • 8952 by 47 * 895. 
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8. Divide 456 by •7125. 

9. Add together '0475 ^^ ^47 5*- *^^ 2 '605 of 

3 J guineas, and give tlie answer in florins and the 
decimal of a florin. 

10. Find the value of 37 sq. yds. 8 ft. 98 in. at 
3«. 9(2. per square yard. 

11. Beduce 1 7682031 square inches to acres, 
roods, &c. 

12. Find the simple interest on £1357 for 4 years 
7 months, at 4i per cent, per annum. 

13. Add together 7^^, 5^, 3^, and i^^. 

14. Subtract i-^^ from 2-^, 

15. Multiply together j^, 2^, 4^, and 6^. 

16. Divide i2| by 45 6f 

17. Add '3456 of 3 mi. 5 fur. 31 J po. to 17 po. 

4 yds. 2 J ft., and give the answer in yards. 

18. Subtract '0396 of a square yard from • 396 of 
I ac. 3 ro. 31 po. 30 yds., and give the answer in 
square yards. 

19. Beduce -j^ and ^t^ to approximate four- 
place decimals. 

20. Find to the nearest five-place decimal the 
quotient of •00018686 divided by "0459. 

21. Divide •512195 by '546, and express the 
result as a vulgar fraction in lowest terms. 

22. In what time will £43 i6«. ^d, amount to 
£44 io«. loid. by simple interest at 4 per cent, per 
annum? 

23. If 36 men can do a certain quantity of work 
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in lo days, how much of that quantity could 30 men 
do in 9 days? 

24. When 6i days are required for. 7 men to 
perform f of a piece of work, how many days are 
required for 6 men to perform f of it ? 

25. Find the simple interest on £63 ly*. 6d. for 
60 days, at 3f per cent, per annum. 

26. By what length is 50 feet represented on an 
English scale corresponding with a French scale of 
3 metres to an inch ? [A m^tre = 3*28 feet.] 



No. 4. 

1. Add together 6f, 10^, 13-117, *^^ A* 

2. From 91^ subtract 65^. 

3. Divide '92254 by '0965. 

4. Divide '742819 of a square yard by '30695 of 
an acre. 

5. Beduce ^^ and ^^ to approximate five-place 
decimals. 

6. The capacity of a cistern is 140 cubic feet. 
How many gallons and tenths of a gaUon can it 
hold, reckoning a gallon = 277:274 cubic inches? . 

7. Beduce 2 ac. 3 ro. 1 3^ per. to the nearest six- 
place decimal of 30 ac. 2 ro. 17 per. 

8. A rectangular field is 1825 links in length, and 
its area is 18 ac. i ro. 20*44 P^^- What is its 
breadth? 
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9. Add '7065 of 17 guineas to '7065 of £1 138.4(2., 
and give the answer in half-crowns and the decimal 
of a half-crown. 

10. Find a sum of money such that, when first 
^ of it is spent, and then also f of the remainder, 
there may be left two half-crowns. 

11. Express as a vulgar fraction in simplest terms 
the value of 'i 1 147 -^ 'i 3607. 

|fof(6f- 2i) 4fofi8| 

12. Simplify (i.) ; (ii.) • 

ii + H + 3i 4|^4.j,8 

13. In 1 1 76105 4 square inches how many acres, 
roods, &c. ? 

14. The value of 26*4 yards of silk being given 
£6 149., find, in shillings, pence, and the nearest 
three-place decimal of a penny, the value of 4*26 
yards. 

15. How often could '328 be successively sub- 
tracted from 5 '02004? and what would the final 
remainder be? 

16. A's money is equal to 3*7025 of B's, and B's 
equal to 2-478 of C's. Find the nearest three-place 
decimal that C*s money is of A's. 

17. A bag contains a number of coins, viz. half- 
ctowns, florins, shillings, and sixpences, in value 
amounting to £15 i6«. ; the half-crowns are tV ^^ 
the whole number, the florins ^, and the shillings •^, 
How many sixpences are there ? 
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Ko. 5, 

1. Add together 3^, ^j, 9^, and 13^^. 

2. From 99HJ subtract 8 J^. 

3. Simplify ^tii^ni. X -07 X f-i— - -L ) 

^ •' '2784 ' \ 1-42 35'5/ 

4. Divide '011067 by i*o2. 

5. Divide i'4405 by '4348. 

6. Find the simple value of 

7. Bednce '7486 of 9 oz. 1 3 dwt. to onnoeB and the 
nearest three-place decimal of an ounce. 

8. What decimal of £15 is 138. 8|i.? 

9. Show by reduction to decimal form which of 
the two fractions ^|^ and ff^ is the greater. 

10. Simplify *Q^5H-fof3» ^ 

11. Beduce '02483 of 29 sq. yds. 7 ft. 71 in. to 
square inches and the nearest four-place decimal 
of a square inch. 

12. Add together ^ of i cwt. 3 qrs. 15 lb. and 
I '609 of 27^ lb., and give the answer in lb. and the 
decimal of a lb. 

13. In 189625 inches how many miles, furlongs, 
poles, &c. ? 

14. Divide 158*76 ounces troy by 30*051 ounces 
avoird. [A lb. avoird. = 7000 troy grains.] 

15. Find the value of 3*1416 acres of land, at the 
rate of £234 79. 6d, for 11 ac. 2 ro. 8 per. 
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16. A can perform a piece of work in -^ of an 
hour, B tlie same in |f of an hour ; in what time 
could it be done by the two agents working toge- 
ther? 

17. I drew a certain sum of money from bank 
this morning, and, in the course of the day, I paid 
f of it to A, f of the remainder to B, and f of what 
then remained to C. I have now just a guinea left. 
What sum was drawn from bank? 



^ No. 6. 

1. Add together 6^, 7^V» ^A^ ^^ 5tV 

2. From 97:n?r siibtract 73^^. 

'Aof(.5t-H) 

4. Divide 70-411 by •25604. 

5. Divide •999636 by '5863. 

6. Find the simple value of ^^ — -^ + Jf . 

7. Express the value of £214 I2«. 2i^d, in half- 
crowns and the nearest four-place decimal of a half- 
crown. 

8. What decimal is £407 8«. gd. of £848 ? 

9. Show by reduction to decimal form which of 
the two fractions ^ and -^^ ifl the greater. 

10. Simplify t of G^ + ^ + ^) X j-r^^Jj 

11. Eeduce by practice 8*6515 of 17*. SM- to 
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pounds and the nearest five-place decimal of a 
pound. 

12. From '775 of 24 cubic feet 74 inches subtract 
•0567 of I cubic yard 6 feet 60 inches, and give the 
answer in cubic inches and the decimal of a cubic 
inch. 

13. In 3055731 square inches how many roods, 
perches, &c. ? 

14. Express 4«. lod. as the nearest five-plaoe 
decimal of 3 guineas. 

16. If 13*1365 tons of coal be worth £15 45. 7^., 
what is the value of 16 cwt. i qr. 13 lb? 

16. A, B, and C are engaged to finish a piece of 
work; A by himself could perform the task in 
3 hrs. 23 min., B in 2 hrs. 25 min. In what time 
would it be done by the three, if C's expertness be 
equal to ^ of B's ? 

17. If a piece of ground measuring i ac. i ro. 
22 per. were divided into three allotments, the second 
^ of the size of the first, and the third f^ of that of 
the second, what would be the extent of each allot- 
ment in square yards ? 



No. 7. 

1. Add together 2^, 3|f , and 4|^. 

2. From 21;^^ subtract 12^^. 

3. Simplify ^JJ ^ , ^^^ x -^^ '> and reduce the 

3tT of 2l|^ 6"] 

result to its decimal equivalent. 
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4. Divide "1479 hy "00348. 
6. Divide 777259 by 14*99. 

6. Find the simple value of 

7. Reduce '0884 of 13 cwt. 3 qrs. 27 lb. to ounces 
and the decimal of an ounce. 

8. What decimal of 3 days 25 min. is 56 his. 
43 min. 35 sec. ? 

9. Eeduce to five-place decimals f^ and 7^. 

10. Simplify Jl of •°i^ + ^-^^ 

11. Find in lowest terms a vulgar fraction of 22 J 
guineas equal to '2345 of Sa. 'ji^. 

12. From ^4 o^ 7 oz. 11 dwt. 9 grs. subtract '8064 
of 14 dwt. 15 grs., and give the answer in ounces 
and the decimal of an ounce. 

13. From 19 sq. po. 29 yds. i ft;. 40 in. subtract 
30 sq. yds. i ft. 90 in. 

14. Multiply 2 ft io*35 ^^" ^7 3'075> *^^ &^^ 
the answer in yards and the decimal of a yard. 

15. If 477 navvies can finish a piece of work in 
85 hours, how many could perform the same task in 

^ ]^' .% -' of 19 hrs. 33 min. 
168. 3ia. 

16. A and 6, working together, can do in 3^ days 
an amount of work which A by himself could do in 
7^ days ; in what time could B alone do it ? 

17. The joint capital of tiiree partners. A, B, C, 
is £2030 ; but if A had contributed 3 times as mnoh 
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as he did, 6 4 timjes, and C 4^ times, their invest- 
ments would have been equal. What is the amount 
of each capital ? 



No. 8. 

1. Find the sum of ^+6^+^+8^^. 

2. Find the value of lojff -^H* 

3. SimpUfy Ziliiri^^i 

4. Divide '679394 by 1*48. 

6. Multiply 62 •io8§ by 73176. 

6. Divide the j)roduct of H^sjid \i by the differ- 
ence of a and J^. 

7. Eeduce £90 169. i ic2. to guineas and the nearest 
three-place decimal of a guinea. 

8. Eeduce 3 ro. 19 per. 13 yds. 5 ft. to the nearest 
five-place decimal of an acre. 

9. Eeduce to decimalfl L°?iiM- and l^^M.^!^- . 

£3 178. i2tons7^cwt.* 

2.f§i._9l 

10. Simplify . 

11. Eeduce '5355 of £1 130. lod. to the decimal of 
a guinea. 

12. Add A of half-a-crownto -3456 of £1 15*. S^d., 
and give the answer in shillings and the nearest 
four-place decimal of a shilling. 

p 
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13. In 217310 inches how many miles, furlongs, 
poles, &c. ? 

14. Divide 6 cwt. 3 qrs. 13*58 lb. by 5 8' 13, and 
find the answer as the nearest five-place decimal of 
a ton. 

16. If If of f4 o^ 55 gallons of oil Weigh 3 cwt. 
I qr. 13 lb., what is the weight of 1*936 of 21^ 
gallons ? 

16. An empty cistern has two supply pipes, one 
of which alone can fill it in 3^ hours, and the other 
in 3f hours ; it has also a discharge pipe which can 
run off the full contents of the cistern in i J hour. 
If when the cistern is fuU the three pipes are turned 
on, in what time will it be empty ? 

17. What three sums of money, amounting toge- 
ther to £152, are such, that 3 m(5nths' interest on 
the first equals 4 months* interest on the second, and 
that 5 months on the second equals 6 months on the 
third? 



No. 9. 

1. Find the sum of ifi+2T^+3 AV 

2. Find the difference of 9^ and i4ff . 

3. Simplify i|±-g. 

4. Divide '012304 by 5*67 to the fifth place of 
decimals. 

5. Divide 11 3*61 by '140^. 

6. Find the simple value of 
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7. Express 2*0936 of 3 common years 252 days 
15 hours in common years and the nearest five-place 
decimal of a common year. 

8. Eednce 2 fur. 27 yds. 2 '35 ft. to the nearest 
six-place decimal of 26 mi. 6 far. 104 yds. 

9. Reduce to four-place decimals — 

39 sq. yds. 3 ft. 9 in. , 28 qu. 6 bu. 0*7 pks. 
I ao. 2 ro. 35 per. 8 qu. 5 bu. 2*3 pks. 

10. Simplify 9? + ^^^ " ^A 

¥ ~ 7 + TIT 

11. Eeduce by Practice 7*805 of 23 hrs. 43 min. 
to weeks and the nearest five-place decimal of a 
week. 

12. Multiply 5 ac. 26 per. by 

i3«.'ioJ{i. n 4 qu. 4i bu. 
I4«. 6d. 9 qu. li bu. 

13. In 148 10603 square inches how many acres, 
roods, perches, &c. ? 

14. If I '7391 of 3 6z. 14 dwt. 16 grs. of silver be 
worth £1 ii«., what is the value of '875 of 15 dwt. 
14 grs.? 

16. There are two rectangular fields equal in area ; 

the length of one is equal to ^-^ — '-= -. — of 

19 yds. 2 ft. 5 in. 

8q7 yards, and its breadth equal to ■ j.^ "*' of 
^ £63 15^. 

3J + 4i 
field, the breadth of it being 287 yards? 

16. In what time can A, B, and jointly build 

a wall, which B could build by himself in 28|- days, 

F 2 
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OF along with A in 12^ days, or along with C in 
I3jfdays? 

17. Divide the quantity 35 7 3 into four parts, bo 
that f of the first, ^ of the second, |- of the third, 
and ^ of the fourth, shall be equal quantities. 



No. 10. 

1. Add together 21^, 16^, 40JI, and 12/y. 

2. From 10^ subtract ^^. 

3. SimpHfy ^*f^9|-|-i 

4. Divide i by i '0203 to six places of decimals. 

5. Multiply -657 by 51-681. 

6. Find the simple value of 

5^^ GV - A) + 133 (A - ^)- 

7. Eeduce, approximately, '0005787 of a cubic 
foot to cubic inches, and -076 of 3*655 of a cubic 
yard to cubic feet. 

8. Eeduce 2 cwt. i qr. 1 8 lb. to the nearest six- 
place decimal of a ton. 

9. Eeduce to five-place decimals — 1| and —^ 

^ 205 8 I 20ff 

10. Simplify ^;'"^\"t^t9*^ 

11. What vulgar fraction of '805 of 4 bu. 3 J pks. 
is equal to -0845 of 15 bu. 3 pks. ? 

.12. From '2478 of 4 ac. i ro. 25 per. subtract 
5t " ^t of v'ii roods, and give the answer in 

perches and the decimal of a perch. 
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13. In 1 470 1 500 square inches bow many acres, 
roods, perches, &c. ? 

14. Find the greatest common measure of i3^cwt. 
3 qrs. 1 1 '45 lb. and 157 cwt. i qr. 25 lb. 

15. A piece of work can be finished by a certain 
number of men in '9559 of 22 hrs. 24 min. ; how, 
much less or more than the number would be 
necessary to finish it in '948 of 25 hrs. 40 min. ? 

16. A, 6, and C can finish a certain piece of 
work in 2 hrs. 5 min. ; in what time could each by 
himself do the whole, supposing that B singly 
would take one-fourth as long again as A, and that 
C singly would take one-third as long again as B ? 

17. Into what three numbers of yards must a mile 
be divided, so that 7 times the first shall equal 
6 times the second, and that 9 times the second shall 
equal 7 times the third ? 
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PAKT SECOND. 

Proportion, Practice, and Percentages. * 

No. 1. 

1. If 679 sq. yds. 7 ft. of aephalte paving coet 
£410 1 18. J what extent of it costs £80 150. ? 

2. If 5 men could finish a piece of work in 7^ 
hours, how many men could finish it in 4^ hours ? 

3. If £30 78. 9c2. be the value of 10 cwt. 2 qrs. 14 lb. 
of cotton, what is the value per cwt. ? 

4. If 19 galL 3 qts. if pt. of spirits be worth 
£18 128. 9(t2., what quantity is worth 15 guineas? 

5. If the estate of a bankrupt yielded £384 88. i id., 
his debts amounting to £1255 68. 8(2., how mncli 
would a creditor receive whose claim was £19 68. Bd. ? • 

6. British gold coin being worth £3 178. loj^ 
an ounce, find to the nearest grain the weight of 
22 sovereigns. 

7. On what income is £3 88. ^d. charged for 
income tax, when the rate is ^d. in the pound ? 

8. Calculate by Practice — 
(i) 437 things at 118. lojd. 

(ii) 293 things at £3 178. 9^. 

(iii) A dividend of 68. lod, in the pound on 
£385 128. 6d. 
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9. Calculate, to the nearest penny, 3^ per cent, 
discount on £29 I28. 8(2. 

10. What shall I gain per cent, by selling silk 
at 48. 6(2., which costs me 3«. <^. a yard ? 

11. A person sells for 3 guineas a quantity of 
stationery that cost him £4 108. ; what is his loss 
per (^nt. ? 

12. What rate per cent, discount will reduce 
£408 118. 6(2. gross to £395 68. nett? 

13. With 20 gallons brandy, bought at 198. 6(2. 
a gallon, a merchant mixes 2^ gallons of water ; at 
what must he sell the mixture per gallon to gain 
i8f per (»nt.? 

14. What is a person's gross in(X)me, if it became 
£238 68. .9^. nett by deduction of 7(2. in the pound 
income tax ? 

15. On the gross amount of an invoice a dis(X)unt 
of I J per cent, was allowed, the nett amount, (5alcu- 
lated to the nearest penny, being £17 98. id,; what 
was the gross amount? 

16. If a salesman gain 7^ per (3ent. by selling 
bacon at 838. 9(2. a cwt., what did it cost him ? 

17. One piece of 'silk measuring 48^ yards (X)st 
10 guineas, another measuring 52^ yards cost 
£11 78. 6(2. Express in simplest terms the ratio of 
the prices per yard. 

18. Find the present worth of £46, payable 
6 months hence, interest being at 7 per cent, per 
annum. 
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No. 2. 

1. A bankrupt's liabilities amounted to £647 15a., 
and bis assets to £205 28. ^d. ; bow mucb could be 
pay in tbe pound ? 

2. In wbat time could 16 men perform a piece of 
work wbicb 12 men can perform in 9 days? 

3. How mucb tea at 30. ^d. a lb. is equal in value 
to 4 lb. 7i oz. of coffee, if 5^ lb. of coflfee be worth 
7«. 9^.? 

4. Standard gold is 22 carats, or ff, fine, and an 
ounce of it is wortb £3 17*. lo]^. ; what is the worth 
of an ounce of jeweller's gold, which is 1 8 carats, or 
^, fine ? and wbat is tbe wortb of an ounce of pure 
gold? 

5. How mucb water must be mingled with 
42 gallons of rum, wortb 168. 6d, a gallon, to reduce 
tbe value to 158. 9^.? 

6. If a person's gross income be £756 i5«., to wbat 
nett income will it be reduced by an income tax of 
5(2. in the pound ? 

7. Find tbe true discount on £43 Ss, 10^., dne 
4 years hence, reckoning simple interest at 3^ per 
cent, per annum. 

8. Calculate by Practice — 

(i) 387 things at 17*. i^, 
(ii) 1095 things at £1 130. 8(2. * 

(iii) A loss on £276 ii«. 6d, at 28. iid. in tlie 
pound. 

9. If an income tax of ^d. in tbe pound reduces a 
person's gross income to &2^2 13a. nett, wbat is the 
gross amount ? 
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10. By selling goods for £49 178. ^, I lost 6^ per 
cent. ; what did they cost me ? 

11. A grocer mixes 15 lbs. of tea at 2b, lod. a lb. 
with 1 8 lb. at 39. <)d. at what price per lb. must he 
sell the mixture to gain 7^ per cent. ? 

12. Bought 25 gallons rum at 15^. lod.^ and have 
sold 20 gallons at 179. ; at what price must I sell the 
remaining 5 gallons to clear 8 per cent, on the whole ? 

13. By selling umbrellas at a guinea I gain 
12^ per cent. ; what should I gain or lose per cent, 
if I sold them at 199. ? 

14. Of 150 dozen wine glasses, which cost me 
5«. 4(2. a dozen, I sold 35 dozen at 6b. and 45 dozen 
at 68. 4<2. ; but I was obliged to sell the remainder 
at 49. 6d, a dozen. What was my gain or loss per 
cent, on the whole ? 

15. The areas of three contiguous fields are in 
the proportion of 2 J, 2 J, and 3i, and they together 
make up an acre ; find, in roods, perches, yards, the 
area of the smallest field. 

16. A certain piece of work can be done by 2 1 men 
in 26 days. If, after they have wrought 1 1 days, 
6 men are added to their number, in what time will 
the remainder of the work be done ? 

17. Compare in simple terms the speed of two 
trains, one of which runs 17 m. 4 fur. 32 yds. in 
39^ minutes, and the other 28 m. 6 fur. 35 yds. in 
i\ hour. 

18. What principal would amount to £965 30. 8(2. 
by simple interest, in 3 years, at 4 per cent, per 
annum? 
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No. 3. 

1. If 17 yds. 2 ft. 10 in. of tubing is worth I'js, ^d,, 
how much of it is worth io«. 6id, ? 

2. When £2 198. 3<2. is charged for a quarter's 
consumption of gas, at 39. ^d. per thousand cubic 
feet, for how many feet is the charge made ? 

3. If 60 bricks weigh 296 lb., and cost at the rate 
of 278. 6d. a thousand, what will be the cost of a 
load weighing 13 cwt. 3 qrs. 14 lb. ? 

4. Find the simple interest on £2537 io«. 6d., for 
235 days, at 4^ per cent, per annum. 

6. When £21 15*. is the simple interest on* £203 
for 2 J years, what principal, at the same rate, would 
bear £65 interest in 4J years ? 

6. A merchant bought a quantity of spirits at 
199. 6d, a gallon, and added to it so much water as 
increased the quantity to 52 gallons, and reduced 
the price per gallon to i8«. What quantity did he 
buy? 

7. If four persons. A, B, C, D, contribute in the 
proportion of their incomes to make up a donation of 
£100, what is given by each, reckoning A's income 
to be £260, B's £285, C's £345, and D's £360? 

8. Calculate by Practice — 

(i) 1546 articles at 28, 8f<2. 
(ii) 347 articles at £2 iSs, lod. 
(iii) A profit of 49. lod. per pound on 
£117 168, 8d, 

9. Beckoning 3 bullocks to be worth as much as 
28 sheep, what is the value of 455 sheep, — ^that of 
13 bullocks being £270? 
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10. If chairs bought at 2s. 4J. each are sold at 
I a. iod.y what is the loss per cent. ? 

1 1. A draper bought 102 yards of silk at a uniform 
price per yard, and by selling 40 yards at 4*. 3^ a 
yard and 5 1 yards at 4^. 4i. he exactly recovers his 
whole outlay. What did the silk cost him per yard? 
and what will he gain per cent, by selling the 
remaining 1 1 yards at 4^. ? 

12. If 1 1 gallouB of brandy and 10 of wine together 
cost £15, what cost 4 gallons of brandy and 7 of 
wine, the brandy being twice as dear as the wine ? 

13. A merchant sold 8 gallons of spirits at 168. yd. 
a gallon, 7 at 138. 6(2., and 2 at 190. 7(2., and gained 
thereby 5f per cent. Find the average prime cost 
per gallon. 

14. A b^ikmpt^s estate yielded 9a. 7(2. in the 
pound ; what was the amount of a creditor's claim 
whose share of the assets was £216 178. 5(2.? 

15. If 30 men can do a piece of work in 16 days, 
and, after they have wrought 9 days, 9 of them are 
sent away, in how many days will the whole Vork 
be done ? 

16. If £244 could buy, either 11 bullocks and 7 
sheep, or 2 bullcx^ks and 90 sheep, what are thi 
prices per head? 

17. One kind of wheat is worth 6a. loJ^. a bushel, 
another is worth 6a. 5(2.' State in simplest terms the 
ratio that any given quantity at the higher price 
bears to an equivalent quantity at the lower. 

18. What principal would in 3 years amount to 
£386 17a. 9(2. by simple interest at 6^ per cent, per 
annum ? 
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No. 4. 

1. Find the simple interest on £328 i5<. for 292 
days at 3^ per cent, per amrnm- 

2. A gives B a salmon weighing 11 lb. 13 oz., 
valued at i«. 8d. per lb., in exchange for 22^ lb. of 
bacon. At what price per lb. is the bacon valued ? 

3. K the price of the 4 lb. loaf should be 7 j^. when 
wheat is 55«. lod. a quarter, what should it cost 
when wheat is Sis. ^d. ? 

4. Calculate ^ per cent, commission on £1 370, and 
i^ per cent, discount on £563. 

5. If 14 men can excavate 272 cubic yards of day 
in 2 days, in what time can 15. men excavate 255 
yards? 

6. A block of marble which contains 6 cubic feet 
160 inches, and weighs 9 cwt. 26 lb., is reduced by 
being shaped to 3 cubic feet 1704 inches, what is 
the reduced weight ? 

7. What sum would bear £30 los. 8(2. simple 
interest in i year 1 1 months, if the rate were 3^ per 
cent, per anntmi? 

8. Calculate by Practice — 

(i) 1056 yards at is. loJ^. 
(ii) 143 1 acres at £7 iis. Bd. 
(iii) The cost of paving'a court, 57 ft. 6in. long 
and 45 ft. 9 in. wide, at 48. 6d. per square 
yard, 

9. yrheii 52 bushels of wheat of average quality 
are worth £17 i is,, what is the value of 62 bushels 
of one-third better than average quality ? 
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10. If I buy 12 reams of foolscap paper at 1 1«. 6d., 
and 63 reams of note paper at 39. icx2., and am 
allowed 3 months' credit, wliat is the present value 
of my purchase, reckoning the credit to be worth 
2^ per cent, per annum ? 

11. What is the true discount on £212, due 150 
days hence, interest being 4 per cent, per annum ? 

12. If 9 lb. of tea cost as much as 14 lb. of cojSee, 
and 8^ lb. of tea cost as much as 49 lb. of sugar, how 
many lb. of sugar will cost as much as 5^ lb. of 
coffee ? 

13. On the amount of an invoice 2^ per cent., cal- 
culated to the nearest penny, was allowed for imme- 
diate payment, making the nett amount £23 48. 4i. 
What was the gross amount? 

14. The assets of a bankrupt, amounting to 
£273 148. 4£2., yield 59. ^. in the pound to his credi- 
tors. What was the amount of his debts ? 

15. I bought 57 gallons of rum at 168. 8c2., and, 
after adding to it 7 gallons of water, I was obliged 
to sell the mixture at a loss of 4 per cent. Find the 
selling price per gallon of the diluted spirits. 

16. I have gained 8 per cent, by selling goods for 
£25 138.; what should I have gained or lost per 
oent. by selling them for £24? 

17. (Compare the prices per lb. of mutton and 
salmon, when two legs of mutton, weights n lb. 1 2 oz. 
and 12 lb. 1 1 oz. together cost as much as 141b. 5ioz. 
of salmon. 

18. When £77 178. 4<i. amounts to £78 8«. by 
aiinple interest in 50 days, what principal, at the 
same rate^ will amount to £76 98. 7d. in 42 days? 
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No. 5. 

1. A bankrupt's liabilitieB amount to £4873 160., 
and his assets to £1929 40. 3^ ; how much can he 
pay in the pound ? 

*2. If 6 horses eat 217 stone of hay in i6j^ days, 
how long will 527 stone last 15 horses? 

3. If ^ of a gallon of brandy cost as much as ^ of 
a cwt. of sugar, and 9 gallons of brandy cost as much 
as 8 tons of coals, how many cwt. of sugar cost as 
much as 10 tons of coals ? . 

4. Divide the number 999 into two pai*ts in pro- 
portion as 3f and 9f . 

5. If 6 men of J better than ordinary expertness 
build a wall in 16 days, in what time would 5 men 
of ^ less than ordinary expertness do it ? 

6. In what time will £212 1^8. be the simple 
iliterest on £2580, at 3 per cent, per annum? 

7. How much in the pound income-tax would 
reduce a gross income of £763 5*. to £750 io«. 7^. 
nett? 

8. Calculate by Practice — 

(i) 470 things at £1 128. id 
(ii) 383 things at 12s. 8^. 
(iii) A dividend on £97 ii«. 8d. at 5*. 4^. in 
the pound. 

9. Find the present worth of £59 149., due 84 
days hence, interest being at 3! per cent, per 
annum. 

10. If 14 gall. 2 qts. i|^ pts. of rum cost £11 108., 
for what sum must 7 gall. 2 qts. i^ pt. of it ba sold 
to gain 7i per cent. ? 



Proportion, Praetieey and Percentages. 79 

• 11. A merchant bought i6 puncheoiis of brandy 
at 207 francs per pnncheon, and has 8old 1 1 pun- 
cheons of it at 231 francs; at what price mnsthe 
sell the remainder to gain 12]^ per cent, on the 
whole ? 

12. How long hence is £238 iBs. j{d. dne, if its 
present worth be £203 60. 8d., interest being 
reckoned at 5 per cent, per annum ? 

13. What principal, at 4^ per cent, per annnm, 
simple interest, will in 4 years amonnt to 
£561 4«. Sid. ? 

14. With what quantity of spirits worth igs. lod. 
a gallon 'may 2f gallons of water be mingled, to 
reduce the value* per gallon to i8«. ? 

1:5. A besieged garrison had a quantity of pro- 
visions sufficient for 6 weeks, if distributed at 10 
ounces to each man per day ; but, having lost 630 
men in a sally, the governor was enabled to increase 
the allowance to 12 ounces a day for 8 weeks. How 
many men were at first in the garrison ? 

16. If 3 peasants, or 4 soldiers, can excavate 21 
cubic yards of earth for an entrenchment in a day of 
8^ hours, in what time should 7 peasants and 9 sol- 
diers excavate 64 cubic yards, supposing the soil, in 
the latter case, less &vourable to expertness by one- 
fifth? 

17. If 9i per cent, would be gained by selling 
wheat at 68. 4d. a bushel, at what price must it be 
sold to gain 15 per cent. ? 

18. By selling a piece of silk at 48. a yard a draper 
lost 8 per cent. ; what would he have gained or. lost 
per cent, by soiling it at 48. 6d. 7 
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No. 6. 

1. The simple interest on a certain snm is fonnd 
to be £i6 8«. 6d. at the end of 342 days ; what was 
it at the end of 247 days ? 

2. What quantity of gold that is 22 carats fine is 
equal in valne to 8 oz. i dwt. 8 grs. of gold that is 
18 carats fine? 

3. What rate of disoonnt is allowed, when 
£15 98. 5(2. is accepted as payment for goods 'in- 
voiced at £15 1 3«. 4d. ? 

4. What is the present worth of £32 150. 11 J., 
dne 3^ years hence, reckoning simple interest at 
4^ per cent, per annum? 

5. In what time wonM £8 los. be the simple 
interest on £283 6s. 8(2., at 8^ per cent, per annum ? 

6. A toy merchant sells an article at the rate of 
25 for 32«. 6d.y which cost him 139. 6d, a dozen; 
what does he gain per cent. ? 

7. Divide £1011 into three sums proportioned as 
the distances 15 ft. 6 in., 24 ft. 4]^ in., and 30 ft. 4 in. 

8. Calculate by Practice — 

(i) 5671^ yards at 9*. '^y,. 
(ii) . 267f acres at £3 1 3*. 6d. 
(ill) The'sum lost by a creditor, whose claim on 
a bankrupt's estate, yielding 7«. in the 
pound, is £57 i3«. 9c2. 

9. If an ounce of pure gold be worth £4 40. 1 1 j^, 
what proportion of alloy (valued at nothing) is there 
in 7 oz. 14 dwt. of gold worth £24 109. 7^(2.? 
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10. If 85 men can excavate one-half of a mass of 
earth in 3^ days of 9 hours long, how many hours a ' 
day for 4^ days would 70 men be required to work, 
in order to excavate the other half which is less 
laborious than the former by one-tenth ? 

11. A contractor has so many workmen, that a 
certain piece of work can be accomplished by them 
in 52 days ; but if he had 63 more men it could be 
done in 40 days. How many men has he ? 

12. When 40 days' interest on £270 is 139. 4J., on 
what principal is 14^. '^d. the interest for 36 days? 

13. A stationer would lose 2^ per cent, if he sold 
paper at 8«. Sd. a ream : what would he gain per 
cent, if he sold it at 98. 8<2. ? 

14. A draper gains 10^ per cent, by selling lawn 
at 3«. 3<2. a yard: at what selling price per yard 
would he gain 6 J per cent. ? 

15. A person's gross income is reduced to 
£45 1 8«. 9^. nett by a tax of 'jd, in the pound. Find 
the gross income. 

16. A bankrupt's debts amounted to £2602 i2«. ; 
and a creditor whose claim was £350 received 
£182 5& icx2. Find the total assets. 

17. How much per cent, is cut away from a stone 
block containing 5 cubic feet 243 inches, to reduce 
the bulk to 4 cubic feet 655 inches? 

18. Compare in direct and simple terms the prices 
per bottle of three kinds of wine : — 2 bottles of the 
second kind costing as much as 3 of the first, and 5 
of the third as much as 6 of the second. 
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No. 7. 

1. If no gall. 3 qts. i^ pt. of oil be worth £23, 
how^nch of it is worth £15 io«. 6d, ? 

2. The liabilities of a bankrupt amounted to 
£1827 i5«., and his estate realized £670 3«. 6d, : how 
mudi did the creditors get per pound ? 

3. A goods train is 9 miles ahead of an express 
train ; the latter is running at the rate of 42 miles 
per hour, and the rate of the former is such that it 
will be run into in 27 minutes, if there be no 
alteration of speed. Find the rate per hour of the 
goods train. 

4. If I buy land for a sum equal to 24 times the 
annual rent of it, what rate of interest per oeiit. per 
annum shall I have for my money ? 

6. How much water added to 31 J gallons of 
spirits will reduce the worth per gallon from i5«. 'jd. 
to 148. 10^. ? 

6. Find the present worth of £1708 5«. 'jid,, due 
3I years hence, reckoning simple interest at 4f per 
cent, per annum. 

7. At what rate per cent, per anjium will £2720 
produce £321 6«. simple interest in 3 J years? 

8. Calculate by Practice — 

• (i) 279 times 6 cwt. 3 qrs. 16 lb. 
(ii) 314 times £5 139. gd. 
(iii) £76 148. 8d. at 9*. 9jd. per pound. 

9. An agent sells goods for his employer to the 
amount of £11 138. 5<2., on which he is allowed 
a percentage which, calculated to the nearest penny. 
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reduces the amount to £i i 59. ^d, nett. Find the 
rate per cent. 

10. A merchant bequeaths £1400 among' five 
clerks, in proportion to their salaries and periods of 
service. One has held his situation 5 years, and his 
salary is £130; two have served for 4 years, with 
salaries of £100 esxih, and the remaining two for 
2 years, with salaries of £75 each. Find their 
several shares of the bequest. 

11. A merchant having bought 75 lb. of tea, at 
3«. a lb., sold 35 lb. of it at 39. 2d., and the remainder 
at such a price as made his gain on the whole 10 per 
cent. At what price per lb. did he sell the 40 lb. ? 

12. If a salesman lose 8^ per cent, by selling 
poultry at 28. i id., what did it cost him ? 

13. A salesman buys eggs at the rate of 10 for ^d. ; 
at what price must he retail them per dozen to make 
4^ per cent, profit ? 

14. If 5 men earn as much in a day as 9 women, 
and 2 women as much as 5 boys, and if 6 men, 
7 women, and 8 boys, working together, earn 
15 guineas in 6 days, what will the earnings of 
7 men and 1 1 women, working together, amount to 
in 8 days? 

15. One piece of silk, measuring 48! yards, is 
bought for £9 128. 6d., another, measuring 53 1 
yards, costs 10 guineas: compare in simple terms 
the prices per yard. 

16. If an allowance of 3^^ per cent, discount would 
reduce the gross amount of an invoice to £100 nelt, 
what would be the nett amount, if 4^ per cent, 
discount were allowed ? 

G 2 
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17. A tradesman aocnstomed to make lo per oeni 
profit on an article, which he sold at 59. icx2., is now 
retiring £rom business, and selling the same article 
M 5^- 4d. ; what does he gain or lose per cent, by 
the reduced price ? 

18. A poulterer, having bought a number of fowls 
at 28. 6d. each, sold two-thirds of the number at 
3». 6d, each, and the rest at a loss of 10 per cent. 
His gain on the whole was 179. 6d. How many 
fowls did he buy ? 



No. 8. 

1. If 73 cwt. 2 qrs. 24 lb. of iron cost £25, what 
is the cost of 64^ tons ? 

2. The weight of 22 sovereigns is 5 oz. 13 dwt. ; 
how many sovereigns are coined from 13^ lb. of 
standard gold ? 

3. If eggs bought at 1 1^. a dozen are retailed at 
9«. 7(2. a hundred, what is gained per cent. ? 

4-. When £15000 amounts to £16620 in 2i years, 
by simple interest, what is the rate per cent, per 
annum? 

5. A contractor gained 14 per cent, by selling 
a quantity of old building material for £20 ; what 
did it cost him ? 

6. Three carmen, A, B, C, earning the same 
wages, are to have 4f tons of coals divided among 
them, in payment for which A is to give up § of 
a week's wages, B f , G ^. What quantity should 
each receive ? 
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7. A tobaooonisi mixes 2 lb. of tobaooo, worth 
48. lod. a lb., with 13 lb. worth 5«. %d. a lb., and 
sells the mixtme at 68. 4^. ; what does he gain per 
cent.? 

8. Calculate by Fractioe — 

(i) 334 times 7 ac 2 ro. 25 per. 
(ii) 457 times £12 i3«. 6d. 
(iii) A loss on £314 168. 8d., at 17 per cent. 

9. A garrison was provisioned for 40 days; but 
after 10 days an additional force of 250 men was 
sent into the fort, and the provisions were exhausted 
after 25 more days. How many men were there 
in the garrison at first? 

10. When the weight of 28 boshels of oats is 
9f Gwt., and that of 35 bushels of wheat is 17^ cwt., 
what weight of oats is eqnal in bulk to 92 lb. of 
wheat? 

11. I have bought i6gallons of brandy at i8«. ^d. ; 
how many quarts may I reserve for my private Use, 
BO as to recover my outlay by selling tiie remainder 
at 199. 6d. a gallon? 

12. The value of a Bussian rouble being equal to 
^ of that of a Boman scudo, how many Bombay 
rupees are equal in value to 128 scudi, reckoning 
7 rupees equal to 6 Danish doUara, 33 Danish dollars 
eqnal to 25 Prussian doUarsy and 12 Prussian dollars 
eqnal to 11 roubles? 

13. A invests a certain sum in a speculation, and 
3 months afterwards is joined by B, who advances 
as much as makes their joint capital £2000. Six 
months after this, ihe partners having occasion to 
divide a profit of £795* B's share of it is found 
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to be 200 gnineas. What sum was invested by each 
partner? 

14. In what time will £1842 amount to £1945 
128. 3 J., by simple interest at 7^ per cent, per 
annum ? 

15. When one income, of £153, chargeable with 
income-tax, and another, of £149 39. 6(2., exempted 
from income-tax, are practically equivalent, what is 
the rate of the tax per pound ? 

16. When 5 turkeys cost as much as 9 geese, and 
7 geese cost 10 shillings more than 3 turkeys, what 
"two equal ntmiberB of geese and turkeys can together 
be had for £7 ? 

17. By one set of navvies 1000 cubic yards of 
earth can be excavated in 6 days, by another 840 
cubic yards in 5 days ; by how much per cent, does 
the work done per day by the latter set exceed tiiat 
done by the former? 

18. A sells a pianoforte to B with a profit of 16} 
per cent. ; shortly afterwards, B, going abroad, sells 
it to C, at a loss of 10 per cent., for 30 guineas. 
What did the instrument cost A ? 



No. 9. 

1. A bankrupt's estate paid his creditors 
£739 179. 3(2., the dividend being only 48. lod. in 
the pound. How much did he owe? 

2. How many bushels of malt would cost £3 7«. 2d^ 
at the rate of £7 144. 4^. for 17 bushels 3^ pecks? 



I 
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3. The origiiial owners of a steamboat liaving 
sold out their shares at different times, the present 
owners, E, F, G, agree to divide a profit of £410 in 
proportion to the time ea<}h has been concerned in 
the vessel, and the money he advanced, which are 
as follows: — ^E £1650 for 14 months, F £1490 for 
15 months, G £1400 for 10 months. Beqnired the 
partictdar shares of profit. 

4. In what time will any sum of money double 
itself by simple interest, at 6 J per cent, per annum ? 

5. A wine merchant mixed a quantity of spirits, 
at 1 5«. a gallon, with five times as much at i6«. 6d, : — 
what did he gain per cent, by seUing the mixture 
at 178. 4(2.? 

6. A road, half a mile long, is to be made in 
1 5 weeks, and 30 men are employed on it, working 

9 hours a day ; but at the end of 5 weeks it is found 
that only 240 yards are finished ; how many addi- 
tional men must be put on, so that, all working 

10 hours a day, the road may be completed in the 
specified time ? 

7. Calculate the true discount on a bill for £395, 
which has 107 days to run, reckoning interest at 
2} per cent, .per annum. 

8. Calculate by Practice — 

(i) 1085 gallons, at 158. 8(2. a gallon, 
(ii) 785 gallons, at i2«. i(2. a gallon, 
(iii) £390 9«. icx2. at 68. io)gd. in the pound. 

9. At what rate per cent, per n-nnnm does 
£791 i3«. 4(2. bear £178 28. 6d.^ simple interest, in 
5 years? 

10. A sets out on a journey, and walks at the rate 
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of 3f miles an hour; B sets ont, from tlie Bame place» 
on a bicycle, i lionr and 52 minutes later, and 
follows him at the rate of 8^ miles an hour. In 
what time will he overtake A ? 

11. A fruiterer having bought a number of pine- 
apples, sold one half of them at iSd, each, gaining 
thereby 33^ per cent. : how much per cent, did he 
gain by seUing the remainder at i^d, ? 

12. A bookseller buys 50 copies of a work>^t such 
a price, that if he can sell them at 40. lod. a copy, 
he will be a gainer of 8f per cent. ; but he accepts 
an offer for the whole at once, at a profit of 5 per 
cent. What does he get per copy ? 

13. A wine merchant buys rum at a certain price 
per gallon, and dilutes it with water in such pro- 
portion, that he gains 16 per cent, by retailing the 
mixture at the same price. How much water is 
there in every gallon of the mixture ? 

14. If 3 men or 5 boys can be kept 4 months for 
£25, what sum will keep 5 men and 11 boys for 
3 months, when the price of provisions is 16 per 
cent, higher than before ? 

16. What sum of money will amount to £3575 in 

6 years, at 5 per cent, per annum simple interest ? 

16. If 2 pioneers along with 5 peasants can form 
an entrenchment in 3^ hours, in what time could 

7 pioneers along with 4 peasants form it, supposing 
that as much of the work can be done in an hour by 
7 peasants as by 8 pioneers ? 

17. A bill of exchange for £34 I2»., payable 
63 days hence, is cashed according to true discount. 
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the piooeeds, calcnlated to ihe nearest penny, being 
£34 7«. 3(2. : find the rate of inteiesL 

18. If 3 men and 4 boys can reap 2^ acres in a 
day, and 5 men and 3 boys can reap 3:^ acres in a 
day, how long will it take 4 men and 6 boys to 
reap 21 acres? 



No. 10. 

1. Find, to ihe nearest penny, ihe amonnt by 
simple interest of £470 ii«. 912. in 7 months, at 
5^ per cent, per annum, 

2. If £5 8«. 6cZ. be the cost of 9 yds. 2^ qrs. of 
doth, how many pieces, each 24 yards, would 47 
guineas and a crown purchase? 

3. Find, in miles, furlongs, &a, the rate per hour 
of a train, which runs 21 mL 2 fur. 23 po. 5 yds. in 
38 min. 12 sec. 

4. When the simple interest on £380, for 3 years 
36 days, is £58, what is the corresponding interest 
on £475 for 2 years 50 days? 

♦ 

5. In what time will £435 produce £11 I2«. simple 
interest, at 3^ per cent, per annum? 

6. Find the true discount on £472 1 1«. 9^., due 
75 days hence, reckoning interest at 4^ per cent, 
per annum. 

7. What is ihe worth of spirits per gallon, if 
adding i gallon of water for every 40 would make 
the diluted gallon worth I'js. 6d.? 
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8. Calculate by Practice — 

(i) 2341^ cubic feet, at £2 140. Bd. per cubic 

foot, 
(ii) 870! square yards, at I2«. 9|<2. per square 

yard, 
(iii) 23 tons 17^ cwt., at £4 179. 4^2. per ton. 

9. By selling an article for 5«. 2d. I gained 
8^ per cent. Find the prime cost. 

10. The sum of £1240 being wanted to complete 
the cost of building a church, three gentlemen, 
A, B, C, agree to make up the sum, by subscrip- 
tions reciprocally proportional to the 'distances of 
their dwellings from the church. A lives 2 miles 
off, B 2^ miles, C 3^ miles. How much does each 
gentleman contribute ? 

11. A and B become partners in trade, A ad- 
vancing £6000, and B £5000. Three years after- 
wards, A advances £3000 more, and B £4ocx) more ; 
and at the end of eight years, from the establish- 
ment of the business, they sell it for £20500. How 
much of this should each partner receive ? 

12. Find the value of 35 bushels of potatoes, 
when 5 bushels of potatoes are worth 2 bushels of 
onions, 9 of onions worth 8 of pears, and 7 of pears 
worth 320. 3 J. 

13. When an income tax of 6d. in the pound re- 
duces a person's gross income to £256 159. nett, 
what is his gross income ? 

14. If 7 men earn as much in a day as 10 women, 
and if 5 men and 4 women earn together 260. in a 
day, how many men along with 7 women earn 
together 43^. in a day? 



I 
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15. The rent of one Bum, oontaiiiing 280 ac 
3 TO. 15 per. 18 £786 7«. 3d., that of another, con- 
taining 263 ac 2 ro. 16 per., is £691 199. Compare 
in simple terms the rents per acre. 

16. If by selling silk at 3«. 9CL a yard a draper^s 
profit would be 8f per oent^ for what mnst he sell 
a dress-length of 18 yards, to gain 9f per cent. ? 

17. If selling an article for 19*. -^d. woold be 
losing at the rate of 8dL on half-arcrown, what 
selling price woold be a gaining at the rate <^ 3^ 
on a shilling? 

18. If 20 men or 33 women can do a certain 
amount of Cum work in 3 days of 8^ hoars long, 
liow many men with the help of 11 women coold 
do thrice the amount of work in 2^ days of 9 boors 
long? 
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PABT THIED. 
Higher Abithmetic. 

No. 1. 

1. Find the square root of 7^ X 7ff X 5 Jf ; and 

2. Divide 4^ of I'l^z-^ by 3J of 2*51209. 

3. Find the cnbe root of 15 to three plaoes of 
decimals. 

If 15 cabic inches of metal be made into eight 

eqnal cubes, find the length of the edge of each 
cube, correct to the thousandth part of an inch. 

4. Multiply, by duodecimals, 1 1 ft. i in. 6 pts. by 
6 ft. 6 in. 8 pts., and the product by 1 1 ft. 8 in. 
Seduce the result to cubic yards, feet, and inches. 

5. If tea bought at 39. 4^. per lb. be sold at 39., 
what is the loss per cent. ? And if 42 lb. of tea at 
3». 4£l. be mixed with 112 lb. bought at 2«. 6d., and 
the mixture be sold at 30. per lb., what will be the 
gain per cent. ? 

6. Find the true, and also the mercantile, discount 
on £1516 ii«. 5^., due i year 219 days hence, 
interest 3f per cent, per annum. 

7. Find the amount, by compound interest, of 
£346 159. in 4 years, at 3^ per cent, per annum. 
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8. DiYide the number 1234 into tibiee parts 
having the piopartitm of 6889, 7387, and 8051. 

9. What 18 the piice of 3^ per cent, stock when 
a sam of £8567 161. 3dL, inTested withoat charge 
for brokerage, produces an income of £324 3«. ^ 
per annnm? If broken^ were diarged ^ per cent., 
how mneh less woold the income be from the same 
investment? 

10. A longh block of stone 72 feet long, and 
having an average transverse section iji 56]^ sqnare 
feet, loses one-third <^ its vohiine by being shaped, 
and then weighs 226 tons. Find ihe weight in lbs. 
of a cubic foot of it. 

11. Supposing a cubic inch of iron to weigh 
6i ounces, what will be the length of a round iron 
rod ^ inch in diameter, which weighs 5 lb. i oz. 
13 drs.? 

[Circumference of a circLe = 3*1416 X diameter.] 

12. Transform 17400 from the denary to the 
duodenary scale of notation, and find the square of 
it in the duodenary scale. 

13. A starts at midday to walk £rom London to 
Beading, a distance of 39 nules, at the rate of 4 miles 
an hour ; B starts at 6 p.m. from Beading for London 
on a bicycle, going 16 miles an hour. At what hour 
will they meet? And how fetr will A be from Bead- 
ing when B gets into London? 

14. A trench 920 ft. long, 17 fL wide, and 10 fL 
deep has been dug by 7 men and 2 boys : the work 
could have been done in the same time by 6 men 
and 5 boys. What length of a trench 15 fL wide 
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and 12 ft. deep could be dug by 5 men and 3 boys 
in half the time ? 

15. The half-yearly dividends on £18600 Three 
per Cent, stock are invested as they become due in 
the same fund in augmentation of the stock, at 
96, 94^, and 93, respectively. By how much will 
the dividend for the fourth half-year exceed that 
for the first? 

^ 16. Divide 333 into two parts, such that the sum 
of 1 3 times the first part and 3 1 times the second 
shall be equal to 2 1 times the entire number. 



No. 2. 

1. What is the least number to be added to a 
million, that the sum may be exactly divisible by 

365? 

2. If an English sovereign is equal to 25*25 francs, 
or to 6f thalers, find how many thalers there are in 
16000 francs, and reduce the remainder to English 
money. 

3. If •857227 of 3740 of iii cwt. of bread costs 
£31 lis. 3|d., what should be the price of a 2 lb. 
loaf? 

4. If an income of £72 2s. be derived by invest- 
ing £2034 5'* ^ 3i P^^ ^^^* stock, find the price 
of the stock. 

5. If glass contains 76*2 per cent, of silica, 14-8 
of potash, 8 of lime, and i per cent, of alumina, find. 
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in lb. ounoeB and dradunSy the weight of each in 
2 cwt. of glass. 

6. Find the tme disoonnt on £4611 59. 8d,j dne 
7 months hence, at 4^ per cent, per anrniTn. 

7. Multiply, by duodecimals, 4 ft. 3 in. 7 pts. by 

2 ft. 6 in. 3 pts., and the product by 8 ft. 9 in. 
What does the answer become when expressed in 
cubic feet cubic inches, and the fraction of a cubic 
inch? 

8. The inside dimensions of a dstem are 8 ft. 3 in. 
long, 5 ft. 4 in. wide, and 4 ft. ib in. deep; find, in 
feet and the nearest two-place decimal of a foot, the 
depth of a cubical cistern of the same capacity. 

« 

9. What sum will amount to £614 28. 6d. in 

3 years at 6^ per cent, per annum, compound in- 
terest? 

10. What principal, and at what rate per cent, per 
annum, simple interest, would amount to £56 1 39. io|<2. 
in 2^ years, and to £58 68. ^d. in 3^ years? 

11. What is the nett income obtained from the 
investment of £1986 1^8. ^d. in the 3 per cents, at 
97f , after paying income tax at ^d. in the pound ? 

12. Find the price of 6 per cent, debentures, when 
£1200 invested in them will produce the same in- 
come as £1955 in the 3 per cents, at 97I. 

13. For what sum must goods worth £288cx:> be 
insured at a 3 per cent, insurance premium, in order 
that, in case of loss, the owner may recover both 
the value of the goods and the amount of premium 
paid? 

14. The cost of papering the walls of a room 19-5 
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feet long, 17*25 wide, and 10 high, with paper 1*6 
feet wide, is 279. 6}d. ; what is the cost of the paper 
per piece of 12^ yards, not reckoning any dedao- 
tions for door, windows, &o. ? 

15. If the Three per Cent. Consols are at 81^, 
what mnst be the price of the Five per Cents., that 
there may be no loss of income in selling out of the 
former and reinvesting in the latter, allowing for 
the nsnal brokerage of i per cent, of stock, on each 
transaction? 

16. There are two single-volmne editions of a 
work: one sells at 44. i^., the other at 28, 'jid.; 
and I have ordered so many copies of each, that 
3«. 6d, a volnme will buy tiie lot. "What is the 
smallest nnmber of copies I can have ordered of 
each edition ? 



No. 3. 

1. Find the sqnare root of ^^ of (7|+3y)- 

2. In what time will £47 108. yield £1 8«. 6d. 
simple interest, at 3} per cent, per anmiTn ? 

3. Find the compound interest on £1266 for 
5 years, at 4 per cent, per annum. 

4. Divide £407 1 3«. into four parts, in proportion 
as 2§, 3}, 4$, and 5f 

5. What sum of money improved at 2 J per cent, 
per annum, simple interest, for 7 months, together 
with an equal sum improved at 3I per cent, for the 
same period, would yield 3 guineas ? 
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6. If 5 men or 7 youths can do a piece of work in 
10^ hours, in what time would 6 men and 4 yoaths 
together do it ? 

7. If £63 108. was the nett amount of an invoice 
when 4J per cent, discount on the gross was allowed, 
what would have been the nett amount if only 4^ 
per cent, had been deducted ? 

8. What principal would by simple interest 
amount to 148. Qd. more in 4 years at 3^ per cent., 
than in 3 years at 4^ per cent. ? 

9. How many lb. of tobacco at 5*. 1^. per lb. 
must a tobacconist mix with 10 lb. at 5*. 3d!., to 
gain i6f per cent, by selling the mixture at 68. id.? 

10. If a vessel can be exactly filled with either 
44 ounces of water or 597 ounces of mercury, how 
many cubic inches of mercury have the same weight 
as 100 cubic inches of water? 

11. The principal £260 produces a certain sum of 
simple interest in a certain time, at a certain rate 
per cent, per annum; what principal would yield 
a fium of interest twice as large in J of the time, at 
■f of the rate per cent. ? 

12. Eeckoning the French m^tre equal to 3*2809 
English feet, find the nearest four-plaoe decimal 
multiplier that will reduce yards to metres. 

13. Eeduce the octonary number 42075 to its 
equivalent in septenary notation. 

14. A person invested £3584 in 3 per cent, stock 
at 84, and, on the price rising to 85^, he sold out, 
and invested the proceeds in 3^ per cent, stock at 
96; what alteration was thereby made in his 
income? 

H 
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15. When yearly inoomes of £150 and upwards 
are chargeable with ']d. in the pound income-tax, 
what chargeable income wonld be practically equi- 
valent to an exempted income of £147 1 1«. 4t2. ? 

16. How many lb. of tobacco at 44. 6d, a lb., and 
how many at 50. 3(2., will form together a mixture 
of 36 lb. worth 4«. lod. a lb. ? 



No. 4. 

1. How often can 72f be successively subtracted 
from 6090^? and what would the final remainder 
be? 

2. Calculate the true, and also the mercantile 
present worth of £350, payable 65 days hence, 
interest being at 3 per cent, per annum. 

3. At what rate per cent, per annum, simple 
interest, will £1238 109. amount to £1486 40. in 
4 years ? 

4. Find the amount of £600 by compound mterest 
in 4 years, at 3f per cent, per annum. 

6. If the value of iif ounces be 13*. 2^., what is 
the value- of 10*65 ounces of the same article ? 

6. Express in decimal form the result of dividing 
i'273o65i by 2-358. 

7. An author is paid for a work by a bill at 
3 months for £120. He gets the bill discounted 
(according to the mercantile method), when it has 
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80 days to run, at 5 per cent, per anmiTn. Find the 
cash proceeds. 

8. Simplify 4A-3o^3'o8, 



2f+ 



TIT nr 



9. If by selling a watch for £5 6». 8i. I should 
gain 12 per cent., at what price nmst I sell it to 
gain 15J per cent. ? 

10. When the compound interest on £500 for 
3 years is £62 8«. 7*68(2., what is the rate per cent, 
per annnm? 

11. If by fjEur trade profit I ought to have i6f per 
cent, on an article which cost me i8«., what would 
be the sacrifice per cent, if I sold it for i8«. 8(2. ? 

12. What principal would by simple interest 
amount to £330 169. 9<2. more in 7^ years at 4^ per 
cent, per annum, than in 5 years at "^^ per cent, 
per annum ? 

13. A person invested £1245 108. in 3^ per cent, 
stock, and afterwards sold out the stock at 83^, and 
invested the proceeds in 4 per cent, stock at 94, 
whereby his income was made greater by 168. 8c2. 
At what price did he invest in the 3^ per cents. ? 

14. What two quantities of tesi, worth 28, lod, 
and 38. 3(2. a lb. respectively, must be mixed to 
make a package of 10 lb. worth 3«. a lb. ? 

15. Multiply together the duodenary numbers 
58^3 and 6047. [The symbols t and e are used for 
ten and eleven,'] 

How would the value of the result be expressed 
in the denaiy or common scale ? 

H 2 
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Na6. 

1. Find to tKe nearest fonrth decimal the square 
root of -07879. 

2. K 6 oz. 7 dwt. 8*9 grs. of fiilTer be worth 
32«. 8cL, what is the Talne of 4 02. 10 dwt. 23^ grs. ? 

3. A ponnd avoirdupois is 7000 troy grains: — 
Bednce an ounce aToirdnpois to the dedmal of an 
ounce troy. 

5. In what time should £87 Ss. yield £6 169. 6j<2.9 
simple interest, at 2^ per cent, per annum ? 

6. What final remainder will there be, when '1883 
is saccessiyely subtracted as often as possible from 

17-17? 

7. What interest on money is implied by the 
Three per Gents, being at 87 J? 

8. A ship worth £10520 is so insured that, if lost, 
the owners may recover both the value of the vessel 
and the premium at if per cent. ; on what sum is 
insurance effected, and what is the amount of 
premium? 

9. Find the compound interest on £246 i^s. 41!., 
at 3^ per cent, per annum, for 6 years. 

10. If 12 equally expert women could do 55 yards 
of plain hand-sewing in 61^ hours, in what time oonld 
9 of them do 76 yards of plain machine-sewing, sup- 
posing 117 yards to be done by the machine in. the 
time that 5^ yards are done by hand? 
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11. "Wliat principal would amount to £25 89 5«. 5^. 
in 2^ years, at 3 per cent, per annum, simple 
interest ? 

12. A silver salver weigliing 32 ounces cost £13, 
the cost per ounce for the workmanship being equal, 
to § of the cost of the metal. What was the price 
per ounce of the unwrought silver ? 

13. Of two iron balls, of the same density, one is 
six times as big as the other. If the diameter of the 
smaller be 100, what is the diameter of the larger? 

14. A person invested £596 11 8. in 4i per cent, 
stock at 87!^, and when the price fell to 85 he sold 
out, and invested the proceeds in another description 
of stock at 97, whereby his income was augmented 
by i8«. What kind of stock did he now hold? 

15. Having bought some wine at the rate of 99 
shillings for 10 gallons, I merely recovered the 
outlay by selling part of it at the rate of 49 shil- 
lings for 5 gallons, and the remaining quantity at 
the rate of 7 1 shillings for 7 gallons. What were 
the two quantities, if the former was 100 gallons 
more than the latter ? 

16. Divide 12 J into two parts, so that 5 times one 
added to 8 times the other shall make 80. 



No. 7. 



1. What is the smallest sum of money that can be 
divided into an exact number of equal shares, each 
2s, 4^<2., or 38. 9(2., or 78. iid.l 
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2. Multiply 26'73 by -02746. 

3. There are two rectangular fields of equal area : 
one is a square field of which the side is 193 links ; 
the other is 324 links in length : what is its breadth ? 

4. Find to six decimal places the cube root of 
•0123. 

4e-,iofi5 

5. Simplify ,-5i — 2 iL. 

151 9 I 41 

6. What is the prime cost of a yard of cloth, if 
retailing it at 6 per cent, profit would he is. 4^. 
better than at 4 per cent, loss ? 

7. A's home is 10 miles west from B's and B's is 
34 miles north from G's; how far apart are the 
homes of A and C ? 

8. A can do § of a piece of work in 56 minutes, 
B ^ of it in 50 minutes ; in what time would A and 
B together do f of it ? 

9. Find the area of a triangular field of which the 
three sides measure 200, 409, and 551 links. 

10. If a piece of Turkey stair-carpet 50 feet long, 
in being bought at 158. 2d, per yard long, costs 
I9«. 6d, per square yard, what length of Brussels 
stair-carpet 2 61 inches wide would cover an equal 
amount of space ? 

11. A sets out from M on a bicycle, and rides at 
the rate of 8^ miles an hour; after he has rode 
56 minutes, B starts from M on horseback in the 
same direction at a uniform rate which enables him 
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to overtake A in 2 honrs 16 minutes. Beqnired B's 
speed per hour. 

12. If cloth bought at the rate of £35 for 57 yards 
be sold at the rate of £16 for 25 yards, for what 
must 100 yards of cloth, bought at the rate of £7 
for 16 yards, be sold to realise the same profit per 
cent.? 

13. What quantities of tea, at 28, 8d. and 30. 4t2. 
py lb. respectively, will when mixed make up a 
quarter of a cwt. worth 28, iid, per lb. ? 

14. What sum will produce £48 98. 2*6(2. com- 
pound interest, at 6 per cent, per annum, in 4 
years? 

15. At the beginning of the year a person lent 
£310 in two separate sums, — one at 3^, and the 
other at 4^ per cent, per annum; and he thus 
obtained at the end of the year 4^ per cent, interest 
on the whole. What were the several sums lent ? 

16. To 21 lb. of tea at 28, lod, a lb. and 33 lb. at 
3«. 3(2., I wish to add a quantity worth 30. ^d. a lb., 
so that the mixture of the three kinds may be worth 
3«. 6d. What quantity is to be added ? 



No. 8. 

1. Find to six places of decimals the cube root of 
•70. 

2. Find the amount, by compound interest, of 
£608 118, 6d, at 5i per cent, per annum, for 3 
years. 
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3. Find, in simplest ternus, the vulgar fraction 
that is equal to the square nx)t of 

6i cwt. I qr. 17 lb. 
158 cwt. 3 qrs. 17 lb. 

4. The population of a village is 1095 ; ten years 
ago it was 1056; what will it be ten years hence, if 
it increases at as nearly as possible the same rate ? 

6. If 900 tons of coal, bought at the rate of 53 
tons for £50, are sold at the rale of 17 tons for £18, 
what is gained per cent. ? 

7. The sum of £191 13a. ^d. is to be divided 
among 17 men, 19 women, and 9 boys; each woman 
to receive half as much as each man, and each boy 
half as much as each woman. What will be each 
person's share ? 

8. At what time between 4 and 5 o'clock are the 
hour and minute hands of a watch at an angle of 

-150°? 

9. A rectangular block of statuary marble cost 
£145, at the rate of 2 guineas per cubic foot ; it was 
6J feet long and 4J feet broad. What would the 
cost have been if the thickness had been 2^ feet? 

10. A can perform a certain amount of work in 
10 days, B can do it in 14 days, C in 15 days; in 
what time could the three together do it ? 

11. What sum would amount to £6592, by com- 
pound interest at 7 per cent, per annum, in 5 
years ? 
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12. A person bought £i666 I3«. 4^. of 3 per cent, 
stock, when the price was 87, and, on the price 
raising ^ per cent., he sold out, and with the pro- 
ceeds bought 4J- per cent, stock at 1 19.^ What alter- 
ation was thus made in his income ? 

13. A fruiterer bought 350 apples, some at 3 a 
penny, and the rest at 5 a penny. How many must 
he have bought at each price, if he cleared 12 per 
cent, by selling them, one with another, at 2«. 8<2. a 
hundred? 

14. How much whisky at 17*. 6d. a gallon must 
be mixed with the like quantity of another kind at 
I7«., and with lOj^ gallons of a third kind at 2i«., to 
form a blend of the three worth 19^. a gallon? 

15. Reduce the septenary fractions 4t» il» ^^^ 
§f^ to their lowest terms in the same scale of nota- 
tion. 

16. How much brandy at 22«. 6d, a gallon mixed 
with three-fourths as much at 199. and with 28 gal- 
lons at 259. 6d,y will make a mixture worth 230. 
a gaUon ? 



No. 9. 

1. How long will it take to walk round a square 
field containing 21 acres 121 yards, at the rate of 3f 
miles an hour ? 

2. A bankrupt owed £1495, of which £245 was 
due to A, £305 to B, £270 to 0, and the rest to D. 
On payment, D received as much as was due to C. 



108 Examination Papers, 

Find the amount of the bankrupt's estate, and how 
much it yielded in the pound. 

3. Find the square root of 376*585 to four places 
of decimals. ^ 

4. Find the cube root of i ^^^ to three places of 
decimals. 

5. A piece of ground containing 3 roods 23 per. 
6^ sq. yds. is divided into four allotments, the ist 
being to the 2nd as 4 : 3, the 2nd to the ^rd as 5 : 4, 
and the ^rd to the 4/A as 6 : 5. Find the extent of 
each allotment in square yards. 

6. If a piece of work can be finished in 22f hours 
by 7 men of ordinary expertness along with 5 of J 
better and 2 of ^ better than ordinary, in what time 
could the work be done by 3 men of ordinary ex- 
pertness along with 6 of ij ordinary and 8 of f 
ordinary ? 

7. If A can do a piece of work in 7^ hours, A and 
B together in 4J hours, and A and together in 
4 hours, in what time can B and C together 
doit? 

8. Extract according to nonary notation the 
square root of the nonary number 28042827. 

9. A stone pillar, in shape a cylinder of 3 feet 
diameter with the top rounded into a hemisphere, is 
found to weigh exactly twice as much as a sphere 
6 feet hi diameter made of the same sort of stone. 
What is the height of the pillar? 

[Volume of a sphere = f of that of its circum- 
scribing cylinder.] 

10. What is the present worth of £1721 5*. 8J<2. 



Migher ArUhmetie. 109 

due 4 years hence, reckoniBg oompoond interest at 
3 J per cent, per annnm ? 

11. A cylindrical reservoir, whose diameter is 
lo feet and depth loj^ feet, is supplied by two pipes ; 
one of them alone could fill it in 20 minutes, and 
water flows in through the other at the rate of 200 
gallons a minute. If both the pipes are opened 
simultaneously, how long will they take to fill the 
reservoir, supposing the volume of 11 gallons of 
water to be 3050 cubic inches ? 

[Area of a circle = 3*1416 times the square of its 
radius.] 

12. A person saw the flash of a gun fired from a 
frigate at sea, distant i mile 480 yds., and 4 seconds 
afterwards saw the flash of another gun fired from a 
vessel in a line between him and the frigate ; and 2 
seconds later still he heard the two reports simul- 
taneously. Find the distance between the vessels. 

13. A waterman found by experience that with 
the advantage of a common tide he could row down 
a river from A to B which is 18 miles, in i J hours ; 
and that to return from B to A, during the same 
tide^ though he rowed back along the shore, where 
the stream was only three-fifths as strong as in the 
middle, took him 2J hours. Required the hourly 
velocity of the middle current. 

14. What principal improved at 4^ per cent, per 
annum, simple interest, for 6 years, will produce an 
amount of interest equal to the sum of the interests 
of £195 of it for 8 years at 2^ per cent., and the rest 
for 4 years at 7 J per cent. ? 

15. M and N were engaged together to do a 
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oeortain amount of work, which M alone conld have 
done in 12 hours, and N alone in 13^ hours. M con- 
tinued till the work was finished; but N left off 2j^ 
hours before its completion. In what time was the 
whole work done ? 

16. What two equal quantities of whisky, worth 
i8«. 4^. and 190. 6d. a gallon, respectively, will, if 
mixed with 6 gallons worth 179. Sd. a gallon, make 
the mixture worth i8». '^d. a gaUon? 



No. 10. 

1. What Yulgar fraction has 10 for its nume- 
rator, and '345 for its nearest approximate value in 
thousandths ? 

2. A person invested £1107 in the 3 per cents, at 
82. What was the amount of stock purchased? 
what income did it yield? and what rate of interest 
was obtained? 

3. What principal would produce 16 shillings 
more by compound than by simple interest in 
3 years, at 3 per cent, per annum ? 

4. If £2088 is to be divided among three persons 
A, B, C, so that B's share shall be 4 per cent, more 
than A's, and C's 5 per cent, more than B's, what 
will each receive? 

5. One cubical cistern holds nine times as much 
as another : if the depth of the former be 25, what 
is the depth of the latter? 

6. In navvy's work, A's ability is equal to the 
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joint ability of B and C. If A and B together eonld 
oomplete an excavation in 2^ hours, and C by him- 
self could do it in 8 hours, in what time could B 
alone do it ? 

7. K 92 French litre-bottles hold the same quantity 
as 81 imperial quarts, and a dozen imperial quarts 
hold as much as 17 reputed quarts, how much per 
cent, more than a reputed quart can the litre-bottle 
contain? 

8. A boatman finds that to row 10^ miles down 
a tidal stream from F and back again takes hinn 
5 hours 3^ minutes, and that to come 4 miles up 
takes }iim as long to go 9 miles down. What is 
his power of rowing in still water? 

9. Simplify the fractions 

V2 X W5Q and^i^ii^- 

and then divide the first by the second. 

10. 1 invested a certain sum in 3 per cent, stock 
at 72, and on the price rising to 74! I sold out ; and 
then investing the proceeds in 3 J per cent, stock at 
79f I increased my income by £3 2«. 6d, What 
sum was originally invested? 

11. What is the area of a sector of a circle, if its 
angle is 27 J degrees, and its arc 7 J inches? 

12. Given two undenary numbers, 4661 8551 and 
^85 (where < is a symbol for ten) ; divide the former 
by the latter in their own scale. 

13. I have just returned from an hour's uniform 
walk, having observed that at the outset the hands 
of my watch pointed in one direction, and that 
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when iKey came to point in exactly opposite direc- 
tions, I had gone i^ mile. At what rate per minute 
did I walk ? 

14. A circle lo^ inches in diameter being cnt out 
of a larger concentric circle leaves a superficial ring 
measuring 5} square feet; what is the breadth of 
the ring? 

15. Two sums of money, one of them £4 i«. 3d. 
more than the other, are lent at the same time for 
a year, the greater at 7^ per cent., the less at 12 
per cent. ; and at the year's end the two loans are 
jointly repaid with £20 I2«. ojd. What were the 
sums lent ? 

16. I bought 150 apples at the rate of 5 for 412., 
and 270 at the rate of 6 for 5<2. ; I also bought a 
third quantity, at the rate of 21 for i6d,; and I 
then observed that the average rate at which the 
whole had been bought was 14 for iid. How many 
in all did I buy ? 



No. 11. 

1. What rate per cent, of interest is got by in- 
vesting in the 4^ per cents, at 108 ? 

2. Express approximately the value of "37 by 
means of a vulgar fraction having 46 for its de- 
nominator. 

3. A tank, 56 feet long and 16 feet wide, has sup- 
ports capable of bearing safely a weight of 77 tons. 
What is the greatest depth of w^ter that can be 
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safely allowed, if a cubic foot of water be supposed 
to weigh looo ounces ? 

4. C makes 12 J per cent, by selling goods to D; 
what will D lose per cent, if he sell them for what 
they cost C ? 

5. Find to the nearest 6-place decimal the sum of 
12 terms of the series i + ^ + ^ + ^V + 3V + ^^' 

6. Shew that the true discount on any sum is the 
present worth of the interest on that sum for the 
same time at the same rate. 

7. A bookseller buys 50 copies of a book published 
at 28, 6d, He is allowed 30 per cent, on the publish- 
ing price, and 25 copies are charged to him as 24. 
What will he gain per cent, by selling the book at 
2d, in the shilling below publishing price ? 

8. Find the area, and the altitude also, of a 
triangle, its base being 77 yards, and the other sides 
130 and 185 feet. 

9. How much 3 per cent, stock must be sold out 
at 89!^, in order that the owner's income may be 
increased £12 by investing the proceeds in 4 per 
cent, stock at 9i|^? The brokerage on each sale is 
^ per cent. 

10. The mercantile discount on a certain sum, due 
2 years 8 months hence, is £93 2«., but the true 
discount is £81 13*. ^d. Find the rate of interest, 
and the sum. 

11. Extract the square root of 1 05404*4402 41 in 
the scale of six, and transform the result to the 
duodenary scale. 

12. A gentleman bequeaths half of his estate to 
his son, and one-third of it to three friends. A, B, C, 

I 
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in shares as 3:2:1. He afterwards disposes of 
£500, and then divides the residue between B and C, 
in shares as 4 : i. If C's portion comes to £f6^00j 
how much does each of the others receive ? 

13. Two boys, A and B, start together from the 
same point, and walk round and round a ring fence 
in opposite directions, till they meet exactly at the 
starting point ; their last meeting place, before this, 
having been 990 yards from it. A's rate is to B's as 
5 to 3. Find the distance covered by each. 

14. If the price of barley be 48*. per quarter, and 
the cost of malting a bushel of barley be ^id,j how 
much malt is made from 1242 quarters of barley, 
when the maltster, after paying a tax of 3*. iJcZ. 
per bushel of malt, makes 5 per cent, on his whole 
outlay by selling malt at 9*. 9^. per bushel? 

15. I bought some pears at the rate of i^d, a 
dozen, and another quantity, greater by 1 2^ dozen, 
at the rate of i^d. a dozen. I then sold the whole 
of the pears, one with another, at the rate of half-a- 
guinea a hundred, and thereby gained 12 per cent. 
What two quantities did I buy ? 

16. A, B, and C perform a certain amount of work, 
the whole of which could be done by A alone in 18 
days, by B alone in 22 J days, by C alone in 25 days. 
The work is begun by A and B together ; but B is 
obliged to leave it 9 days before the time at which 
A has undertaken that it shall be finished. A 
therefore, at the end of 7 days engages C, with 
whose assistance the work is duly completed. What I 
time does the whole work occupy ? 
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No. 12. 

1. Wliat quantity of coffee costs 228, 8jd[. when 
there are just as many pounds bought as there are 
pence given for each pound ? 

2. If 174I lb. be bought for £52 lis. ^d., and 
12 per cent, of the whole be allowed for waste, at 
how much per lb. must the remainder be sold, to 
gain 12 J per cent. ? 

3. A sold an article to B at a loss of 2d. per 
shilling of outlay ; but 6, selling it again to C at 
3«. 9(2., gained i^. on his shilling of outlay. What 
did the article cost A ? 

4. Find the amount of £i6cx), by compound 
interest, in 5 years, at 5i per cent, per annum. 

5. What must be the market value of 5 per cent, 
stock that, after deducting the income tax of ^d. in 
the pound, it may yield 5f per cent, interest? 

6. A person sells out of the 3J per cents, at 92!, 
and realizes £18550; of which he invests f in the 
4 per cents, at 96, and the remainder in the 3 per 
cents, at 90. Find the alteration in his income. 

7. Shew that for a bicycle, with a wheel of 
56 inches diameter, the number of revolutions in 
10 seconds is almost exactly the rate in miles per 
hour. 

[The circumference of a circle = 3 '141 6 x dia- 
meter]. 

8. The diagonal of a cube is 2 1 ,^ 3 feet ; find the 
cost of painting its surface at 4^. a square yard. 

9. Write according to senary notation the value 

I 2 
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of the denary expression £89 i6». 5|i2. ; and then 
rednce to senary farthings. 

10. Having given 24563 and 236 in the septenary 
scale, multiply them together; and transform the 
result to the duodecimal scale. 

11. Two houses are built ; twice as many work- 
men are employed about the second as about the 
first; the first is 16 months in building, and the 
second is 12 months ; the wages of each of the first 
set of men are 4^. an hour, and they work 9 hours 
a day ; the wages of each man of the second set are 
3f<i. an hour, and they work 9J hours a day. The 
building of the second house cost £760 : what did 
the building of the first cost ? 

12. A could do a certain piece of work in 15 days ; 
B could do it in 1 3 J days. Suppose they begin to 
do it together, but that B, continuing till it is 
finished, has been without A's help for the last 
4 days ; in how many days has the whole work been 
done? 

13. The perimeter of a quadrantal sector of a 
circle is 40 inches : what is the area of the sector? 

14. The present worth of a sum of money due 
2 years 9 months hence is £56 I3«. ^d. ; but if pay- 
ment were due 2 years 5 months later, the present 
worth would be £5 less. Find the rate per cent, 
and the sum. 

15. A mass of lead ore weighed 7 tons ; one portion 
of it yielded lead 78 per cent., and silver 8 ounces 
per ton; the remaining portion yielded lead 75 per 
cent., and silver 7 J ounces per ton. The total yield 



Higher Arithmetic. 117 

of silver was 55 onnces. What average per cent, of 
lead did the whole mass oontarn ? 

16. Two equal quantities of spirits, one at 1 70. icxi., 
the other at 190. '^d. a gallon, are mixed together, 
and to these are then added two other equal 
quantities at 180. ^. and 2 is. 6d. respectively; 
and the whole forms a mixture of 66 gallons amount- 
ing to £64 7«. What were the quantities at the 
original prices ? 



No. 13. 

1. Find the cube root of 7762392. 

2. The numerator of a vulgar fraction is 23456: 
what is its denominator, if '6789 + is the nearest 
4-place decimal of the fraction ? 

3. To what fraction of 7 is J of 9 reduced by a 
decrease of 37^^ per cent. ? 

4. A merchant sells cloth at i2«. 6d, a yard, and 
gains by the sale of 70 yards the prime cost of 
3 yards. What would be his gain or loss per cent. 
if he sold the cloth at I2». ^d. a yard ? 

5. A can do ^ of a piece of work in 6 days, B can 
do f of it in 7 days ; if they work together, in what 
time will A have done -^ more of the work than B ? 

6. Find in simple terms the square root of 

5i + Aof7i . 
(4* + 2i) X 25i 
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7. What quantity of tobacco at 3*. Sd, a lb. must 
be mixed witb 45 lb. at 6«. a lb., so that the mixture 
may be worth ^d, an ounce ? 

8. To what sum would £8677 i«. Sd, amount in 
3 years, by compound interest, if the rate were 
4|- per cent, per annum ? 

9. At what time between 8 and 9 o'clock do the 
hour and minute hands of a watch form an angle of 
60°? 

10. The square root of a certain number is 5379 
by undenary notation. Find the value of the square 
number in the scale of 9. 

11. Find to the nearest 4th place duodecimal the 
duodenary expression corresponding to 12 '3456 in 
the scale of 8. 

12. Suppose there are two cubical cisterns, one 
3f times as capacious as the other, and that the 
width of the smaller is 7 ft. 4 in. : what depth of 
water can be contained by the larger ? 

13. A buys a stock of goods for £32 88., and sells 
them at a profit to B, who then sells them at the 
same rate of profit to C. If in order to obtain the 
same rate of profit must receive £51 98. for the 
goods, what has been the uniform gain per cent. ? 

14. Divide £8927 Ss. Qd. into two parts, so that 
the simple interest on the greater shall equal the 
compound interest on the less in 3 years, at 4 per 
cent, per annum. 

15. Divide the number 1248 into two parts, so 
that i of one and f of the other may together 
amount to 1000. 
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No. 14. 

[_Sett under direction of the CvoU Service Commissioners at Tm 
open competition for Men Clerkships of the Lower Division^ in 
August, 1882.] 

1. Find the value, in £ 8. d,, of 

3-^ of £49 4«. iijd. — i^ of If of £91 18. 3d. 
Bednce the result to the decimal of £1000. 

2. Find (by Practice) the value of 129 acres, at 
£34 1 38. 4(2. per acre. 

If a plot measuring 3 roods 31 poles i5|- yards 
were taken off, by how much would the value be 
reduced ? 

3. Find the square root of 

(i) 49-182169, (2) 3UI, (3) 8-027, 
and the cube root of -002048383. 

4. The rent of an orchard is paid by selling the 
apples at 128. for a bushel and a-half when the no. 
of apples produced is 8442 ; at what price per quart 
must the apples be sold to pay the rent when the 
no. produced is 7236? 

6. Find by duodecimals the number of cubic feet 
and inches in a tank 10 ft. 8 in. long, 9 ft. 4 in. wide, 
and 8 ft. 9 in. deep. 

How many tons of water will the tank hold if a 
cubic foot of water weighs 1000 oz. ? 

6. Find the number in the scale of 12 which is 
equal to 22161 in the scale of 10 ; divide 55974 by 
67 in the scale of 11 ; and square 123 in the scale 
of 4. 

7. At what rate per cent, per annum will the 
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simple interest on £920 28, id. amonnt to£7i 99. 3f(2. 
in 2 years 3 weeks 5 days? (i year =365 days.) 

*8. A tradesman marks his goods at a price wliich 
will give him 25 per cent, profit ; and lie takes off 
12J per cent, from the marked price for ready 
money. If an article marked 5 guineas is sold at 
the reduced price, find (i) what he gets for it, (2) 
what he gave for it, and (3) what rate per cent, 
profit on his outlay he still makes. 

9. Find the cost of £9462 100. stock in the 3 per 
cents, at 93! (inclusive of all charges), and the 
income which it produces. 

A sells some stock, and 6 buys it, each paying 
the broker ^ per cent. If the broker makes £8 8«. ^d, 
by the transactions, what is the amount of stock 
dealt with ? 

10. Find the difference between the simple and 
the compound interest of £6400 in 3 years, at 3 J per 
cent. 

11. The death-rate in a town is i6'25 per icx» of 
the population for a half-year of 26 weeks, and 803 
persons die in a year of 365 days : what is the popu- 
lation ? 

12. If 2 men do as much as 5 children, and 3 
children do as much as 2 women, in what time will 
6 men do what 3 women working 5 hours and 5 
children working 3 hours have together accom- 
plished ? 

13. The area of the floors of two rooms is the 
same, but the volume of one of them exceeds that of 
the other by 1680 cubic feet. If the length and 
height of the larger room are 24 ft. and 15 ft. re- 
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spectively, and the width and height of the smaller 
room, are i8 ft. and 12 ft., what is the width of the 
larger, and the length of the smaller room ? 

14. A circle of grass 98 feet in diameter has a 
path of uniform width round it on the outside, the 
area of which is 3394^ square feet: what is the 
width of the path, supposing the ratio of circum- 
ference to diameter to be 22 : 7 ? 



No. 15. 

\_Set, ynder direction of the Citfil Service Commiasionere, at an 
open competition for Men Clerkships of the Loaer Division, in 
February, 1883.] 

1. Beduce to a single fraction — 

9L9TVx4-i^X 7-of.o7344- 
7'954 44^1* " 

2. If 17 cwt. of lead cost £15 178. 4^2., what is the 
value of 2 tons 15 cwt. 3 qrs. 15 lb. ? 

3. If a person spends £50 more than ^ of a fixed 
income in a certain year, £35 less than |^ of it in 
the next year, and -^ of it in the year after that, 
and his savings in the three years amount to £705, 
what is his income ? 

4. !Find the square root of 930'677049, and the 
cube root of 14586401^. 

5. Find by dnodecimals. the capacity of a rectan- 
gular tank which is 32 ft. long, 18 ft. 8 in. wide, and 
8 ft. 4 in« deep. What will be the depth of water in 
the tank when the weight of the water is 56 tons 
5 cwt., supposing a cubic foot of water to weigh 
1000 oz.? 
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6. Divide 4i8'9666 by 6*289 in the duodenary 
scale of notation ; reduce 296*7 from the duodenary 
to the denary scale ; and find the value in decimals 
of *i5 in the scale of 7. 

7. If the simple interest on £923 i8«. i^. amounts 
to £17 9«. 3jd. exactly in 138 days, what is the rate 
of interest per cent, per annum ? 

8. If a sum of £2320 io«., due a year hence, is to 
be paid off at once, and .5 per cent, discount to be 
allowed, what difference will it make in the present 
payment if 5 per cent, of the whole amount is 
deducted, instead of the true discount ? 

9. The accounts of a company show that when 
54 per cent, of the receipts have been used for work- 
ing expenses, 10 per cent, set aside for a reserve 
fund, and a preference dividend paid on £250000 of 
the capital at 6 per cent., there will remain £30000 ; 
and this will be just sufficient for a dividend of 2 J 
per cent, on the rest of the capital. Find the capital 
and the receipts. 

10. Two persons set out to walk from A to B : the 
first walks 4 miles an hour, and in 45 minutes he is 
f of a mile before the other ; he then stops half an 
hour, afterwards proceeds at the same rate as before, 
and in the end arrives half an hour before the other, 
who has walked at a uniform pace all the way with- 
out stopping. What is the distance from A to B ? 

11. A grocer sells 56 lb. of tea at 48. 6d. per lb., 
112 lb. at 38. 4^. per lb., and 166 lb. at 28. per lb. ; 
by the first he gains 40 per cent, of the cost, by the 
second 25 per cent., and by the third 50 per cent. 
Find his whole outlay, and his gain per cent. 
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12. A yard rule, made of metal, expands in hot 
weather so as to be 'O 5 of an inch too long, and oon- 
tracts in cold weather so as to be '02 of an inch too 
short. \V hat is the true length of a line, the measures 
of which taken in hot and cold weather by this rule 
differ by 3^ inches ? 

13. A person possessed of £1500 three per cent, 
consols sells out at 93 ; he invests half of the pro- 
ceeds in six per cent, foreign securities at 116^, £200 
in a mortgage at 4^ per cent., and loses the rest. 
Compare his first and final incomes. 

14. If 12 men, 10 women, and 22 children, work- 
ing together, earn £16 138. in a week, and one 
woman earns as much as three children, and a man 
and a child as much as three women, what are the 
daily wages of each man, woman, and child? 

15. The cost of levelling a square exercise ground 
is £70 ; and if each side were 3 feet longer the cost 
would be increased by £7 3*. 6d, What is the 
length of the side of the square, and the cost per 
square yard? 
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ANSWEES TO EXAMINATION PAPEES. 



PAET FIEST. 


VOLOAR AND 

• 


Dectmat. Fbactions, &c. 




No. 1. 




1. lO^. 




14. 


i^- 


2. 4iVir. i 




16. 


12. 


3. lo^. 




16. 


H. 


4.1^. 




17. 


24942-6 grs. 


5. 847357. 




18. 


3-1146 pts. 


6. 125*919707. 




19. 


•04210145702. 


7. 53-45743i7^- 




20. 


256. 


8. •cx>2 3775. 




21. 


I%9TiT- 


9. 3489-672. 




22. 


lo^i oz. 


10. £3486 io«. 




23. 


5 m. 


11. 7 ac. 3 ro. 23 


po. 


24. 


2iyrs. 


19 yds. 7 ft. 72 


in. 


25. 


£1075 168. 8<i 
-87 of an inch. 


12. £574 i7«. 6d. 




26. 


13. i4^V 










No. 2. 




1. 26f|. 




14. 


Mf. 


2. loH- 




15. 


8. 


3. 669! . 




16. 


99 

1475« 


4. 113^. 




17. 


11700-0675 sq. ft 


5. 38-653. 




18. 


31-05548 nf. era. 


6. 3-059897- 




19. 


•050607004. 


7. 86-205042. 




20. 


1620. 


8. 87-5. 




21. 


-00027252. 


9. 29694*0696. 




22. 


&2e 88. 


10. 47«. o^d. 




23. 


25 m. 


11. 25 ac. I ro. 14 po 


• 


24. 


njhra. 


12. £245 48. 4^. 




25. 


£3i- , , 


13. 1 3 A. 




26. 


I inch nearly 
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No. 3. 



2. 8fM. 

3. i\. 

4. ^^ 



5. 236-0825. 

6. 4-09795. 

7. 2293-940604. 

8. 640. 

9. 118-1775 fl. 

10. £7 28. 4ffd. 

11. 2 ac. 3 ro. 1 1 po. 7 ft. 

19 in. 

12. £264 6s. 7fd. 

13. 17^. 



263 



14. 

15. 15^. 

17. 2363-0532 yds. 

18. 3737*3094 sq. yds. 

19. -6069 — ; -0849 +. 

20. -00407 +. 

91 777 

22. 5 montlis. 

23. J. 

24. 7^ days. 

25. 7«. 10]^. 

26. 5-08 in. 



No. 4. 



1. 
2. 
3. 

4. 
5. 



30H. 

25fi- 
9-56. 

-0005. 

*,. -26749 - ; -00597 +. 

6. 8721^ galls, nearly. 

7. -092608 — . 

8. 1007 + links. 

9. 110-3082 hf. crs. 



10. io«. 6d. 

n 3441 
- 4015- 

13. I ac. 3 ro. 19 po. 

30 yds. I ft. 34 in. 

14. 218. 7*473 — d. 

15. 15 times; rem. -10004. 

16. -lOQ — . 

17. 4 Bixp. 



No. 5. 



25t^. 
9o|f. 

t 103 



1. 
2. 
3. 

4. -01085, 

5. 3iftr^' or 3-312741. 
fi iai7 

7. 7-224 — oz. 

8. -0457638. 

9. The latter. 



10 309 

11. 960-0023 — sq. in. 

12. 205-60044 + lb. 

13. 2 m. 7 far. 37 po. 

3 yds. 2 ft. 7 m. 

14. 5#ii, or nearly 5*. 

15. £63 I5«. 

17. £10 i6s. 
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No. 6. 



1. 
2. 
3. 
4. 
6. 
6. 



26^. 

15 

275. 

I. 



7. 1716-8833 +. 

8. -48046875. 

9. The former. 

10 235 % 



11. 7-66018 +. 

12. 28961-4872 c. in. 

13. I ro. 37 po. 28 yds. 

5 ft. 15 in. 

14. -07672 — . 

15. i8«. ii^d. 



56^88 



roT' 



16. 

17. 3696,i98o,andi039J 
sq. yds. 



No. 7. 



1. 9ii. 

9 Q 515 

3. -00072. 

4. 42-5. 

6. ^, or -518. 

7. 2216-3648 OZ. 

8. -783. 

9. '37736 — ; -00274 
10. ^. 



53 

16000* 



11. 

12. 6-438445 OZ. 

13. 18 sq. po. 29 yds. i ft. 

130 in. 

14. 2-9340625 yds. 

15. 500 nav. 

16. 6 days. 

17. A £840, B £630, 

€£560. 



No. 8. 



1. 16. 

2. loH. 

4. -45905- . . 

5. 45AV» or 45-4455- 

6. 5i. 

7. 86-520 — gnin. 

8. -87155 + ac. 

9. -1325^,- -027. 

10. m- 



11. -86275. 

12. 13*1303 — «. 

13. 3 m. 3 fur. 17 po. 

2 yds. 2 ft. 8 in. 

14. -00591 +• 

15. 2 cwt. 3 qrs-. 13-2272 

lb. 

16. 8^1irs. 

17. £64, £48, £40. 
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' ■/ 


No 


. 9. 


/ 


1. 


6M- 




10. 


89. 


2. 


5A- 




11. 


1*10184 — . 


3. 


«• 




12. 


2 ac. I ro. 28 J per. 


4. 


•00217+. 




13. 


2 ac. I ro. 17 po. 


5. 


8o7A- 






23 yds. 6 ft. 23 in. 


6. 


2A- 




14. 


3«. i^d. 


7. 


772983 — years. 




15. 


745t yds. 


8. 


•009914 +• 




16. 


8t^ days. 


9. 


•0047 + ; 3-3083 +. 


17. 


8-1, 9, 6-48, 12-15. 




- 


No. 10. 




1. 


90*. 




10. 


iV- 


2. 


9ii. 




11. 


AV 


3. 


6i*f. 




12. 


138-249 p. 


4. 


•980104 — . 




13. 


2 ac. I ro. 15 po. 


5. 


33-6. 




14. 


7cwt. 3qrs. 13*85 lb. 


6. 


Q36 




15. 


A less. 


7. 


7 J C. ft. 




16. 


A 5 hrs., B 6i hra., 
8^ hrs. 


8. 


•120536 — tons. 






9. 


•29297 -; -33042 


^^ 


17. 


480, 560, 720 yds. 



PART SECOND. 

Pboportion, Practice, &c. 
No. 1. 



1. 133 sq. yds. 6J ft. 

2. 8^ men. 

3. £2 i7«. 2|d. 

4. 16 gaU. 3 qts. i pt. 

5. £5 i8«. 5d. 

6. 5 oz. 13 dwt.+- 

7. £163 i6«. 

8. £259 9«. 4i<f., 
£1139 08. 9^., 
£131 i5«. iW. 



9. 2o«. 9(2. 

10. 20 p. c. 

11. 30 p. c. 

12. 3 J p. c. very nearly, 

13. 2o». 7^. 

14. £245 io». 

15. £17 i3«. 6d. 

16. 78*. i^d. 

17. 168 : 169. 

18. £44 8«. io|d. 
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No. 2. 



1. Ss. Ad» 

2. 6} days. 

3. I- lb. 15 oz. 

4. 63*. 8^4^., 84«. I Itt^» 

5. 2 galk. 

6. £740 19*. 8W. 

7. £5 6«. ^id. 

8. £334 198. iiH. ; 
£1843 59. 0(2. ; 
£40 69. 8|<2. 



9. £237 I.2«. 

10. £53 68. 8d. 

11. 3«. 'jd. 

12. i7«. 6(i. 

13. i^^" P* ^* g&ii^* 

14. li p. c. gain. 

15. I ro. 3 per. 19J yds. 

16. I if days. 

17. 288 : 247.. 

18. £861 I5«. ^d. 



No. 3. 



1. 10 yds. 2 ft. 7 in. 

2. 15800 c. ft. 

3. 8«. 7^., or 8«. Sd. - 

4. £73 io«. 4f4^Jci., or 

£73 io«. 4J(i. — 
6. £350. 

6. 48 galls. 

7. £20 168., £22 iSs., 

£27 129., £28 168. 

8. £210 198. 3^.; 
£1020 159. 2d.; 
£28 98. 6^d. 



9. £1012 108. 

10. 2 if p. c. 

11. 3«. locZ. ; ii^rp. c, 
or iij p. C.+. 

12. £7 08. 7^. 

13. 148. 9|c2. 

14. £452 128. 

15. 19 days. 

16. Sheep, 458., bullock, 

£20 158. 

17. 14 : 15, or IJ. 

18. £325 168. 



No. 4. 



1. £8 48. 4^. 

2. lOid. 

3. 8J(I. 

4. 348. 3(2. ; £7 08. 9(2. 

5. If days. 

6. 6 cwt. 4J^ lbs. 

7. £477 188. 33jV. 

8. £99, £1102 88. S^d.y 

£98 128. ii|^. 

9. £27 188. 



10. £18 178. i^d. 

11. £3 88. 6^. 

12. 21 lb. sugar. 

13. £26 168. 3(2. 

14. £1026 88. 9(2. 

15. 148. 3(2. 

16. i-^ p. 0. gain. 

17. 27 ; 46. 

18. £7608. 10(2. 



Proportianf Practice, dkc. 



129 



No. 6. 



1. 7«. I id. 

2. i6gVday8. 

3. 6f cwt. 

4. 270, 729. 

5. 36 days. 

6. 2} yrs. 

7. 4a. in the pound. 

8. £753 19^. 2(2., 
£243 7«. 3i(2., 
£26 09. 5^. 



9. £59 3«. 9J4d. 

10. £6 9«. 

11. 2J7 frs. 

12. 3 J yrs. 

13. £479 139. 9^2. 

14. 27 gall. 

15. 1680 men. 

16. 5f hrs. 

17. 6». 8d. 

18. 3^ p. c. gain. 



No. 6. 



1. £11 1^8. xd. 

2. 6 oz. 12 dwt. 

3. i^ p. c. 

4. £28 •6«. 8d. 

5. 135 days. 

6. I5f p. c. 

7. £223^, £351, £436^. 

8. £273 2B. 6^Ml., 
£983 190. 7id., 
£37 9«. iiid. 



9. 
10. 
11. 
12. 
13. 
14. 
16. 
16. 
17. 
18. 



i. 

8-Arhrs. 
210 men. 
£^20 120. 6d. 
8|p. c. 
3«. i^. 
£465. 
£1355 108. 5c2. 

10 : 15 : 18. 



No. 7. 



1. 74galL3qt8. i-^pt. 

2. 7«. 4(2. 

3. 22 xniles an hoar. 

4. 4! p. c. per annum. 

5. i^ galls. 

6. £1450. 

7. 3i- 

8. 1923 cwt. 12 lb.; 

£1785 i7«. 6(2., 



9. 3 



£37 1 18. 4^(2. 



'37 " 
Jp. 0. 



10. £520, £320, 

£120, £120. 

11. 3«. 5(2. 

12. 3«. 2^^. 

13. 11^(2. 

14. £23 128, 

16. 55 : 54. 

16. £98 130. 4(2. 

17. ^ p. 0. 

18. 30. 



£320, 
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No. 8. 



1. £437 icx. 

2. 623 sovs. 

3. 20 p. c. 

4. 4f 

5. £17 loa. io\^d. 

6. A I t. 8 cwt. 64 lb. ; 
Bit. 12 ct. i61b., <&a 

7. 14 p. c. 

8. 251J7 ac. 30 po. ; 

£53 io«. 5i. 



9. 1250. 

10. 65 lb. 

11. 3f qts. 

12. 301 very nearly. 

13. £1300, £700. 

14. f of a year. 

15. 6d. 

16. 8 of each. 

17. ^ p. c. 

18. £30. 



No. S, 



1. £3061 109. 

2. 7} bu. 

3. £1591^. 



£i54A» 



4. 16 years. 

5. 6f p. c. 

6. 6 more men. 

7. £3 3«. 2^ft^. 

8. £849 188. 4(2., 
£474 5«. 5d., 
£134 4«. 7^. 



9. 4i. 

10. I hr. 33^ min. 

11. 11^ p. c. 

12. 4«. 8d 

13. 3^ gall. 

14. £84 28. 

15. £2750. 

16. 2^ lirs. 

17. 4 p. c. 

18. 6 days. 



No. 10. 



1. £485 nearly. 

2. 3f pieces. 

3. 33 m. 3 far. 38 po. 

I yd. 

4. £50. 

5. 10 montlis. 

6. £4 38. 5(2. 

7. 17*. 1 1 1(2. 

8. £641 48. 9^., 

£557 i<^«- 5W-» 
£116 38. 10^. 



9. 40. 9|c2. 

10. £504, £448, £288. 

11. £10500, i&ioooo. 

12. 57«. 4(2. 

13. £263 68. 8(2. 

14. 8 men. 

15. 16 : 15. 

16. £3 8*. 

17. 338. io|<2. 

18. 60 men. 
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PART THIiRD. 
HiaHEB Abithiietic. 



No. 1. 



1- i7^» 2087. 

2. 109755. 

3. 2*466 + ; i'233 + . 

4. 31 c. yds. 13 c. ft. 

io'3"4'"=3ic.yds. 
13 ft. 1480 in. 

5. Loss . 10 p. c, Gain 

10 p. c. 

6. £85 168. lo^d., 
£90 i9«. io'65<Z. 

7. £397 i8«. o*86<Z. 



8. 38ofJ 



4o8r^*- 



444fH. ^ , 
9. 92^ ; Bs. 9a. less. 

10. i86Jlb. 

11. 22 ft. 2f in. 

12. toto dnod., 85488400 

dnod. 

13. i to 7 p.m. ; 5 J miles. 

14. 340 ft. 

15. £13 108, 

16. 185, 148. 



No. 2. 



1. 


100, 


2. 


2*4224 thai.; 18, ^d,+. 


3. 


lid. 


4. 


98J. 




lb. oz. drs. 


5. 


170 II + sil. 




33 27- pot. 




17 14 114+ li. 




2 3 i3i— al. 


6. 


£117 i9«. 



7. 94 c. ft. 9' 9' 5^" ; 

94 c. ft. 1409 -^ in. 

8. 5*97 - ft. 

9. £512. 

10. £51 i6«. Sd,; 3f p. c. 

11. £59 128. 7^. 

12. 120. 

13. £29690 i4«. 6cJ. — . 

14. 28, 3a. 

15. 136^. 

16. 7 dearer, 6 cheaper. 
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ituOian Papen—Part HI. 



No. 3. 



1. I*. 

2. 292 days. 

3. £272 19^. 7'84e!. 

4. £63 15*. i^ 

89 i3«. 2^^. 
114 i5«. 3^<2. 
139 9«. 4A^. 

5. £86 8«. 

6. 5f biB. 

7. £63 I3«. 4£2. 



8. £145. 

9. 41b. 

10. •7*37 + c. in. 

11. £975. 

12. '9144 — . 

13. ioi634 8ept. 

14. Increase 88«. 4^. 

15. £152. 

16. 20 lb., 16 lb. 



No. 4. 



1. 84 times; rem. lof. 

2. £348 28. 9.62CJ. — ; 

£348 28, 7*23^ +• 

3. 5 p. c. 

4. £695 3«. 9*66(?. — , 

5. 118. lofii. 

6. '^39^. 

7. £ii& 13*. 8(2. +. 



9. £5 icx. 

10. 4 p. c. 

11. 11^ p. c. 

12. £1890 108. 

13. 79i. 

14. 6 lb. and 4 lb. 

15. 33^52369 duoden ; 

1 19049405 den. 

16. 4J and 7 J qts. 



No. 5. 



1. f 

2. 1*609 *"• 

3. 80} nav. 

4.4*. 

5. 94. 

6. 108, 9^. 

7. 90 p. 0. 

8. App. 8i<i., Pea. ioJ<!., 

Or. iii^. 



9. I of p. c. 

10. 2^bn. 

11. £176 128, y^6d, 

12. 7^galL 

13. £186. 

14. £399 118. lid. 

15. A, £5000 ; B, £3500. 

16. 5 : 2, or f and f . 
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No. 6. 



1. '2807 ~« 

2. 230. 4(2. 

3. '91 1458 +. 

4. 27 ; f . 

5. 3iyrs. 

6. '0347. 

7. 3^ p. c. 

8. £10666 130. 4(2., 

£146 ly. ^. 



9. £56 109. ii*9c7. 

10. 33^ min. 

11. £2408 128. 6d. 

12. 48. id^. 

13. 181-7 +. 

14. 5 p. c. 

15. 170 and 70 g. 

16. 6f, 5|. 



No. 7. 



1. £3 iiB, id. 

2. '7326. 

3. 114*966 + Its. 

4. '230912 +. 

5. ^. 

6. 138. ±d. 
1. 26 miles. 
8. 37 J min. 



9. 33060 sq. Iks. 

10. i7iyds. 

11. 12 miles. 

12. £4^ 128. 

13. 17^ and loj lb. 

14. £184 128. 6*93(2. 

15. £50 and £2^. 

16. 89 lbs. 



No. 8. 



1. -890883 +. 

2. £709 1 09. lid. 

3. §f 

4. 1 1 35. 

6. 12-^ p. c. 

7. £6f, £3i. £13. 

8. 49-rr ^^^* P^<3^ 4* 



9. £130 108. 6|(2. 

10. 4^ days. 

11. £4700 very nearly. 

12. Increase 410. 8(2. 

13. 225 and 125. 

14. 6 galls. 

15. \^, i, H- 

16. 20 galls. 
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No. 9. 



1. 12 min. 

2. £598 ; 88. in the £. 

3. 19*4058 -'. 

4. 16*463 +. 

6. 1520, 1 140, 912, 760 
sq. yds. 

6. 2i§ hrs. 

7. • 4|^f hrs. 

8. 5084 non. 



9. 32ift. 

10. £1500. 

11. 11*09 "" ^^^• 

12. 1493^ yds. 

13. 2^ miles. 

14. £650. 

15. 7 J hrs. 

16. Each 2| galls. 



No. 10. 



1 10 

"37* 

2. £1350, £40^; 3H. 

3. £293 7«. 3*04^. 

4. £666^, £693^, £728. 

5. I2*02 — . 

6. 7-^ hi s. 

7. 24*73 — p. c. more. 

8. 41^ mi. an hr. 



Q 75 15 
^' T?7» 3T* 

10. £6300. 

11. 58*6— sq. in. 

12. 470^9 Tind. 

13. 8of yds. 

14. 11*7 in. 

15. £11 9«.2d;£7 7«. iid, 

16. 1050. 



Ko. 11. 



1. 4*- 



2. 


«. 








3. 


3 -08 ft. 








4. 


11^. 








5. 


1-499997 +. 






6. 


24 p. c 








7. 


1 201 2 sq, 


ft.; 1 


[04 


ft. 


8. 


£1380. 








9. 


5l P- c* 5 


£665. 







10. 234*521 sen.; 

et^i dnod. 

11. Son £37125, A 
£12375 ;B£i775cx). 

12. A 13200 yds. B 

7920 yds. 

13. 1 28 1 quarters malt. 

14. 75, 225. 

15. 12 days. 
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No. 12. 



1. i6ilb. 

2. 7«. Q]gd. 

3. 48. 

4. £2091 2«. 8*64(2. 
6. 93|. 

6. Decrease £19 i6«. 8d[. 

7. £4 188. 

8. £225 24«. lofi?. sen. ; 

1503123 farth. sen. 



9. 6603454 sept.; 326714 
duod, 

10. £576. 

11. 9 hrs. 

12. 981^ sq. in. nearly. 

13. 4^; £63 I3«. id. 

14. 77|. 

15. 10 galls, each, and 

23 galls, each. 



1. 198. 

2. 34550 -• 

3. i of 7. 

4.. 2^ p. c. gain. 
5. 2f days. 



B 1^ 



7. 18 lb. 

8. £9795 15*. + 



No. 13. 



9. 32^8^ min., and also 
54tSj. min., pabt 8. 

10. 114858410. 

11. ^5475 — . 

12. II feet. 

13. i6f per cent. 

14. £4552^, £4375. 

15. 512, 736. 



No. 14. 



1. £95 88. lid.; 

•09544583. 

2. £4472 ; £32 168. 6d. 

3. 7-013, Iff, 

2 J, or 2-83; •127. 

4. 3i<i. 

5. 871 c. ft. 192 in. 

24^ tons. 

6. 109^9; 9^^' 2312 1. 

7. 3i p. c. 



8. £4 118. loje?. ; 

4 gnin ; 9I p. c. 

9. £8871 18. loid; 

£283 178. 6d.; 
£3365. 

10. £27 68. ^d. 

11. 24640. 

12. 2ihrs. 

13. 15 ft.; 20 ft. 

14. 10 feet. 
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No. 16. 



1. Tj^. 

2. £52 3«. 2(2. 

3. £3600. 

4. 30-507; 244J. 

5. 4977 c. ft 9' 4" ; 

3 ft. 41^ in. 

6. ']e't duodeBary ; 

402-583 denary; 
•2619047 denary. 

7. 5 per cent. 



8. £5 108. 6d. 

9. £1450000; £125000. 

10. 28 miles. 

11. £35 ; 36^1 per cent. 

12. 50 inches. 

13. They were eqnal. 

14. Child 4^., &c. 

15. 20 yards long ; 

3«. 6d. per sq. yd. 



/ 



THE END. 
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TheKepublic. Books L& 11. By G. H. Wells, M.A. 5«.6rf. 

Plautus. TheAulularia. By W.Wagner, Ph.D. 2nd edition. 4».6dL 

Triniunmus. By W. Wagner, Ph.D. 2nd edition. 4*. 6df. 

The Menaechmei. By W. Wagner, Ph J). 4*. 6rf. 

Sophoolis Trachlniffi. By A. Pretor, M.A. 4«. 6(2. 

Terence. By W. Wagner, Ph.D. 10«. 6rf. 
TheooritQfl. By F. A. Paley, M.A. 4a. 6(2. 

Others tn prgMiration. 

CRITICAL AND ANNOTATED EDITIONS. 

JBtna. By H. A. J. Monro, M.A. 3s. 6(2. 

Aristophanis ComcBdias. By H. A. Holden, LL.D. 8vo. 2 vols. 
238. 6d. Plays sold sepamtely. 

Pax. By F. A. Paley, M.A. Fcap. 8vo. 4«. Ci?. 

Catullus. By H. A. J. Manro, M.A. 7«. 6(2. 

Corpus Poetarum Latinorum. Edited by Walker. 1to1.8vo. 18f. 

Horace. Quinti Horatii Flacci Opera. By H. A. J. Munro, MJL. 
Large. 8 vo. 11. 1«. 

rivy. The first five Books. By J. Prendeville. 12mo. roan, 5». 
Or Books I.-III. 8s. 6d. IV. and V. 3s. 6d. 
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iMorettttB. Tit! Lnoretii Cari de Bemm Natnra Libri Sex. With 
» TnuudatioB and ITotes. Bj H. A. J. Uunro, H.A 2 tdIb. Sre^ YoL I. 
Ttei. (Kew Bdition, Preparing.) YoL n. TraoalfttMiL (Bold Mpantdj.) 

Ovid. P.OridiiNafloniBHermdesXlY. £jA.Palmer,M.A. 8Ya6«. 

PVopertiiu. Sex Axuelii Propertii Gannina. £7 F. A. Paley, 1£JL 
Sro. Cloth, 9s. 

Sez. Propertii Elegtarum. liib.IY. By A. Palmer. Fcap.8yo.5«. 

Sopthocles. The AJaz. £7 G. E. Palmer, MJL 4s. 6d. 

Tbnoydides. The History of the Pelopomiesiaa War. By Bichard 
Sliilleto, M.A. Book I. 8to. 6s. Hd, Bookn. 8to. 5«. 6d. 

LATIN AND GREEK CLASS-BOOKS. 

AnwiHa. IjatJna. A Seriee of Progressiye Latin Exercises. By 
K.J.B.Baddeley,M.A. Foap.Sro. Partl.Aocidenoe. 2nd Edition, myised. 
Ued. FtkrtIL 4th Bdition, TCTlMd. 2s, Key to Part n. 2«. 6d. 

Latin Prose Lessons. ByProf.Chiuoh,M.A. 6th Edit Feap. Svo. 

8>.6d. 

Laltn Elzeroises and Grammar Papers. By T. Collins, M.A. 3rd 
Bdition. Fcap. Svo. 28. 6d. 

Unseen Papers in Latin Prose and Yerse. With Examination 

Questions. B7 T. CollinB, M.A. 2nd Edition. Fcap. Svo. 28. 6d. 

^^ — in Greek Prose and Yerse. With Examination Questions. 
By T. Collins, M.A. Pcap. 8ro. 8s. 

Analytieal Latin Exercises. By G. P. Mason, B. A. drdEdit. S$.M, 

Latin Mood Construction. Outlines of. With Exercises. By 
the Bev. O. E. C. Gasej, M.A., F.L.S., F.G-.S. Small post 870. Is. 8d. 
Latin of the Exercises. Is. 6d. 

Soala GrsBoa : a Series of Elementary Greek Exercises. By Bev. J. W. 
DaTis, M.A., and B. W. Baddel^, M.A. 3rd Edition. Foap. 8to. 28. 6d. 

Greek Verse Composition. By G. Preston, M. A. Grown 8yo. 45. 6<2. 

Qxeek. Particles and their Combinations according to Attic Usage. 
A Short Treatise. By P. A. Paley, M.A. 2a. Bd. 

Bx THE Bey. P. Fbost, M.A., St. John's Collxob, Caubbtook. 
lUdogse TiatlTim ; or, First Latin Beading-Book, with English Notes 

and a Dictionary. Kew Bdition. Fcap. Svo. 28. 6d. 
^iitAriaia for Latin Prose Composition. New Edition. Fcap. Svo. 

28. 6d. Key, 48. 

▲ Latin Yerse-Book. An Introductory Work on Hexameters and 

Pentameters. New Bdition. Foap. Svo. 88. Key, 58. 

Analeota Grssea Minora,- witii Introductory Sentences, English 

Notes, and a Dictionary. New Edition. Foap. Sro. 38. 6d. 

Iffaterials for Greels Prose Composition. New Edit. Fcap. Syo. 

3s. 6d. Key, 5*. 
TlorUegium Poetioum. Elegiac Extracts from Qyid and l^bullas. 

New Edition. With Notes. Foap. Sro. 38. 

By THB Bev. F. E. Grbttov. 

▲ First Gheqne-book for Latin Verse-makers. 1«. (id. 

A XokHn Yersion for Masters. 2t, 6d. 

XUddenda ; or Passages with Parallel Hints for Translation into 

Latin Prose and Verse. Crown Svo. is. Gd. 
Reddenda Beddita {see next page) » 
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Bt H. a. Holden, IjL.D. 

Foliorum Silyula. Fart I. Passages for Translation into Latin 
Elflgiao and Heroic Terse. 9thBdition. PostSyo. 78. 6d. 

Part n. Select Passages for Translation into Latin Lyiie 

and Comio Iambic Terse. Srd Edition. PostSyo. $8. 

Part III. Select Passages for Translation into Greek Terse. 



3rd Edition. PostSvo. Ss. 

Folia SUtuIss, sive Eclogffi Poetamm Anglicorom in Latinum ek 
GrsBcom oonyeraaB. 8yo. Tol. I. lOs. 6d. Tol. II. 128. 

Foliorum Genturiss. Select Passages for Translation into Latin 
and Greek Prose. Ttli Edition. PostSyo. &. 



TRANSLATIONS, SELECTIONS, &c. 

*«* Many of the following books are well adapted for School Prizes. 

AsohyluB. Translated into English Prose hy F. A. Paley, M.A. 

2nd Edition. Syo. 78. 6d. 
Translated into English Verse by Anna Swanwick. Post 

Syo. 5s. 

Anthologia Grssoa. A Selection of Choice Greek Poetry, with Notes. 
By F. St. John Thaokeny. 4th and CKtapw £ditum. 16mo. 48. 6d. 

Anthologia Latina. A Selection of Choice Latin Poetry, from 
Kayios to BoSthins, with Notes. By Bey. F.St. John Thackeray. Beivfsed 
and Cheaper Edition. 16mo. 48. 6d. 

Horace. The Odes and Carmen Ssacnlare. In English Verse Igr 
J. Gonington, M.A. 8th edition. Fcap. Syo. 58. Qd, 

The Satires imd Epistles. In English Verse by J. Coning- 

ton, M.A. 5th edition. Sf.6d. 

niostrated from Antique Glems by C. W. King, M.A. The 



text reyised with Introduction by H. A. J. Monro, H.A. Large Syo. Ik Is. 

Horace's Odes. Englished and Imitated by various hands. Edited 
by C. W. F. Cooper. Crown 8vo. Cs, 6d. 

Propertias. Verse Translations from Book V., with revised Latia 
Tert. By F. A. Fal^, M.A. Fcap. Syo. Ss. 

Plato. Gorgias. Translated by E. M. Cope, M.A. 8yo. 7«. 

Philebus. Translated by F. A. Paley,M. A. Small Bvo. it. 

» ThesBtetus. TranslatedbyF.A.Paley,M.A. Small Bvo. 4«. 

Analysis and Index of the Dialogues. By Dr. Day. Post Bvo. 5». 

Beddenda Beddlta : Passages from English Poetry, with a Latin 
Terse Translation. By F. B. Gretton. Grown Syo. Ss. 

Sabrinse Corolla in hortulis Begiie ScholsB Salopiensis contezuemiit 
tres yiri floribns legendis. Bditio tertia. Syo. Ss. 6d. 

Theooritas. In English Verse, by C. S. Calverley, H.A. Croim 
Syo. {I(evo Edttttm p n ep o ri wy . 

TranslationB into English and Latin. By C. S. Calverley, M.A. 
Post Syo. 7«. 6d. 

into Greek and Latin Verse. By B. C. Jebb. 4to% ofastti 

gilt. 108.6d. 

Between Whiles. Translations by B. H. Kennedy. 2nd Edition, 
reyised. Crown Syo. 6s. 
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REFERENCE VOLUMES. 

A lAtln Grammar. By Albert Harkness. Post Svo. 6«. 

By T. H. Key, M.A. 6ih Thousand. Poet 8to. 8s. 

A Short Latin Grammar for Sohools. By T. H. Key, M.A., 

F.B.S. Uth Edition. PostSyo. Ss. 6d. 

A Guide to the Choice of Glassloal Books. By J. B. lilayor, M.A. 

Beyised Edition. Grown Svo. 3s. 

The Theatre of the Greeks. By J. W. Donaldson, D.D. 8th 

Edition. Post Svo. Sb. 

Keightley's Mythology of Greece and Italy. 4th Edition. 6«. 
A Dictionary of Iiatin and Greek Qaotations. By H. T. Biley. 

Post Sto. 58. With Index Yerborom, &. 

A Ostory of Boman Literature. By W. 8. Tenffel, Pntfessor at 

the University of Tftbingen. By W. Wagner, Ph.D. 2 vols. Demy Svo. Zls, 

Student's Guide to the tJnlyersity of Cambridge. 4th Edition 

.revised. Foap. Svo. Part V 2«. 6d. ; Parts 2 to 0, Is. each. 



CLASSICAL TABLES. 

Latin Accidence. By the Bev. P. Frost, M.A. Is, 

Lathi Versification. 1«. 

Kotabilia Qussdam; or tiie Principal Tenses of most of the 
Irregular Greek Yerbs and fflementary Greek, Latin, and French Oon- 
strnction. New Edition. If. * 

BSohmond Rules for the Ovidlan Distich, &e. By J. Tate, 

M.A« Is. 

The Principles of Latin Syntax. It, 

Greek Yerbs. A Catalogue of Terbs, Irregular and DefeotiTe; their 
le ft^iTif r formations, tenses, and inflexions, with Paradigms for coi^ngation, 
Knlesior formation of tenses, ftc ftc. By J. 8. Baiid, T.O J>. Sti. 6d. 

Greek Accents (Notes on). By A. Barry, D.D. NewEditi<m. 1«. 

9omeric Bialect. Its Leading Forms and Peculiarities. By J. B. 
Baird, T.O.D. Kew Edition, by W. G. Rutherford. U. 

'li^reelE Accidence. By ihe Bev. P. Frost, M.A. New Edition, It. 



CAMBRIDGE MATHEMATICAL SERIES. 

Algebra. Choice and Chance. By W. A. Whitworth, M.A. 8rd 
Edition. 68. ' 

Xuclid. Exercises on Euclid and in Modem Geometry. By 
. J. McDowoU, M.A. 3rd Edition. 6s. 

*tWgonometry. Plane. By Rev. T. Vyvyan, M.A. 3s. 6cf. 

QODice. The Geometry of. By C. Taylor, D.D. As, 6d. 

Solid Geometry. By W. S. Aldis, M.A. 8rd Edition. Qs. 

mgid Dynamics. By W. S. Aldis, M.A. 4s. 

Elementary Djrnamics. By W. Garnett, M.A. 3rd Edition. 6.<s. 
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Heat. An Elementary Treatise. By W. Garnett, M.A. 2nd Edit. 
88.6(1. 

Hydromechanics. By W. H. Besant, M.A., F.B.S. 4th Edition. 

[rn the press. 
MeobAnics. Problems in Elementary. By W. Walton, M.A. Gs. 



CAMBRIDGE SCHOOL AND COLLEGE 

TEXT-BOOKS. 

A Series of Elementary Treatises for the use of Students «n tlie 

Unwenities, SehJOoUy and Camdidates for the Public 

Examinations, Fcap. 9vo. 

Arlthmetlo. By Bey.C.Elsee, M.A. Fcap. 8vo. 10th Edit. 3#.6d. 

Algebra. By the Bev. C. Elsee, M.A. 6th Edit. 4s, ' 

Arlthmetlo. By A. Wxigley, M.A< Ss. 6(1. 

A Progressiye ConrBe of Examples. With Answers. By 

J. Watson, M.A. 6t1i Bdition. 2». 6d. 

Algebra. FrogressiTe Course ci Examples. By Bey. W. F. 
M'Miohael, M.A., and R.Prowde Smith, M.A. 2nd Edition. 3s. 6d. With 
Answers. 48. 6d. 

Plane Astronomy, An Introduction to. By P. T. Main, M.A. 

4tli Edition. 4t. 

Oonio Seotlons treated Geometrically. By W. H. Besant, M.A. 
4th Edition. 48.-64. Botetton to the ExamploB. 48. 

Sllementary Conic Sections treated Geometrically. By W. H. 

Besant, H JL. [In the Press, 

9t9llD8, Elementary. By Ber. H. Goodwin, D.D. 2nd Edit. Bs. 

Hydrostatics, Elementary. By W. H. Besant, M.A. 10th Edit. 4«. 

Heditniration, An Elementary Treatise on.^ By B. T: Moore, M.A. 6$. 

Newton's Frinoipia, The First Three Sections of, with an Appen- 
dix ; and the Ninth and Eleventh Sections. Bt J. H. Evans; M.A. 5th 
Edition, by P. T. Main, M.A, 48. 

Trigonometey, Elementary. By T. P. Hudson, M.A. Ss. 6i. 

Qpttos, Geometrical. With Answers. By W. S. Aldis, M.A. 8«. 6d. 

Analytical Geometry for Schools. ByT.G.Vyyyan. 3rd Edit, is.&cL 

•OYeek Testament, Companion to the. By A. 0. Barrett, A.M. 

4th Edition, revised. Fcap. 8vo. 5s. 

Book of Common Prayer, An Historical and Explanatory Treatise 
on the. By W. G. Humphry, B.D. Oth Edition. Pcap. 8ro. 48. 6d. 

.Mwiio, Text-book ot By H. O. Banister. 10th Edit, reyised. 6s. 

Concise History of. By Key. H. G. Bonayia Hunt, B. Mus. 

OxoB. 5th Edition revised. 38. 64. 



ARITHMETIC AND ALGEBRA. 

See foregoing Series. 
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GEOMETRY AND EUCLID. 

Euclid. The First Two Books explained to Beginners. By C. P. 
Masoa, B.A. 2nd Edition. Fcap 870. 2s, 6d, 

The XSnunclations and Figures to Euclid's Elements. By Bev. 
J. BtMse, D.D. NewBdition. Foap.Sro. la. On Cavds, in ottfe, 5s. 6d. 

Without the Figures, 6d. 

Exercises on Euclid and in Modem Geometry. By J. McDowell, 

B.A. Crown 8vo. 3rd Edition revised. 6«. 

GeometiLcEkl Conio Sections. By W. H. Besant, M.A. 4th ^dit. 

is. Qd. Solution to the Szamples. 4«. - 

Elementary Geometrical Conic Sections. By W. H. Besant, 

H.A. [In thsprsM. 

Elementary Geometry of OoniiDS. By C. Taylor, D.P. 3rd Edit. 

8to. 'Is. 6d. 

An Introduction to Ancient and Modem Geometry of Conies. 

By C. Taylor, M.A. 8to. 15». 

Solutions of Geometrical Problems, proposed at St. John's 
College from 1830 to 1848. By T. GaiOdB, M.^ 810. 12s. 

TRIGONOMETRY, 

Trigonometry, Introduction to Plane. By Bev. T. G. Yj^aa, 

Charterhouse. Cr. 8vo. Ss. 6d. 
Elementary Trigonometry. By T. P. Hudson, M.A. 8f. 6<i. 
An Elementary Treatise on Mensuration. By B. T. Moore, 

M.A. 58. 

>'■■■■■ ^ ■ ■ I 

ANALYTICAL GEOMETRY 

AND DIFFERENTIAL CALCULUS. 
An Introdttotion to Analytloal Plane Geometry. By W. P. 

Tnmbull, M.A. 8vo. 128. 

Problems on the Principles of Plane Co-ordinate Geametiy. 

By W. Walton, M.A. 8vo. 16s. 

Trilinear Co-ordinates, and Modem Analytical Geometry of 

Two Dimensions. By W. A. Whitworth, M.A. 8yo. 10s. 

An Elementary Treatise on Solid Geometry. By W. S. Aldia, 

M.A. 2nd Bdition revised. Svo. Ss. 

Elementary Treatise on the Differential CaleulOB. By M. 

O'Brien, M.A. 8to. lOs. 6d. 

Elliptic Functions, Elementary Treatise on. By A. Cayley, MJL 
Demy 8ro. ISs. 

MECHANICS & NATURAL PHILOSOPHY. 

Statics, Elementary. By EL Goodwin, D.D. Foap. 8yo. Sad 
Edition. Ss. 

Dynamics, A Treatise on Elementary. By W. Gamett, MJL 

3rd Edition. Crown 8yo. 6s. 

Elementary Mechanics, Problems in. By W^ Walton, M.A. New 
Edition. Crown 8vo. 6s. 

Theoretical Mechanics, Problems in. By W. Walton. 2nd Edit. 
revised and enlarged. Demy Svo. Us. 
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Hydrostatics. ByW.H.Besant, M.A. Fcap. 8yo. lOth Edition. 4m, 

Hydromechanics, A Treatise on. By W. H. Besant, M.A., F.B.S. 
8vo. 4th Editio», revised. [Immediately. 

Dynamics of a .Particle, A Treatise on tiie. By W. H. Besant, M. A. 

[Preparing. 

Optics, Geometrical. By W. S. Aldis, M.A. Fcap. 8yo. 3«. 6d»' 

Double Befractlon, A Chapter on Fresnel's Theory of. By W. S. 
Aldis, MJL 8to. 2$. 

Heat, An Elementary Treatise on. By W. Gamett, M.A. Gxown 
870. 2xid IGditioa revisod. 3s. 6d. 

Newton's Principia, The First Three Sections of, with an Appen> 
dbc ; and the Ninth and Eleventh Sections. By J. H. Evans, M.iu 5tii 
Edition. Edited by P. T. Main, tt.A. 4s. 

Astronomy, An Introduction to Plane. By P. T. Main, M.A. 

Fcap. 8vo. cloth. 48. 
Astronomy, Practical and Spherical. By B. Main, M.A. Sva 14i. 

Astronomy, Elementary Chapters on, from the 'Astronomie 
Physique.? of Biot. By H. Goodwin, D.D. 8vo. 3e. 6d. 

Pure Mathematics and Natural Philosophy, A Compendium ol 
Facts and Formulas in. By Gt. R. Smalley. 2nd Edition, revisod by 
J. McDowell, M.A. Fcap. 8vo. 3s. 6d. 

Elementary Course of Mathematics. By H. Goodwin, DJO. 

6th Edition. 8vo. 168. 

Problems and Examples, adapted to the * Elementaiy Course of 

. Mathematios.' 3rd Edition. 8vo. Ss. 

Solutions of Goodwin's CoUectiofi of Problems and iEzamplei. 

By W. W. Uutt, M.A. 3rd Edition, revised and enlarged. 8vo. ds. 
Pure Mathematics, Elementary Examples in. By J. Taylor. 8^. 

78. 6d. 

Mechanics of Oonstruotion. With numerous Examples. B^ 

S. Fenwick, F.R.A.S. 8vo. 128. 

Pure and Applied Calculation, Notes on the Principles of. Bj 

Bev. J. Ohallis, M.A. Demy 8vo. ISs. 

Phsrsics, The Mathematical Principle of. By Bev. J. Challis, M JL 
Demy 8vo. 58. 



TECHNOLOGICAL HANDBOOKS. 

Bdited by H. Tbueiian Wood, Secretary of the 
Society of Arts. 

1. Dyeing and Tissue Printing. By W. Crookes, F.R.S. 

[In the press. 

2. Glass Manufacture. By Henry Chance, M.A.; H. J. Powell, B.A«; 

and H. G-. Harris. [Immediately. 

S. Ootton Manufacture. By lUohard Marsden, Esq., of Man- 

diester. [Preparing, 

4. Telegraphs and Telephones. By W. H. Preece, F.R.S. 

[Preparing, 

5. Iron and Steel. By Prof. A. K. Huntington, of King's College. 

[Preparmg. 
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HISTORY, TOPOGRAPHY, &c. 

Borne and the Campagna. By B. Bum, M.A. With 85 En- 

gravings and 26 Maps and Ilans. witli Appendix. 4to. SI. 3s. 

Old Rome. A Handbook for Trayellers. Bj B. Bom, MJl. 

. "^i^ith Maps and Plans. Demj 8to. 10s. 6^. 

Modem Europe. By Dr. T. H. Dyer. 2nd Edition, revised and 
omtiniittd. 5 toIs. JHmj Svo. 21. 12a. 6d. 

The History of the Kings of Borne. By Dr. T. H. Dyer. 8to. 16«. 

The History of Pompeii: its Buildings and Antiquities. By 
T. H. pyer. 3rd Edition, brongbt down to 1874. Post 8tq. 7e. 6d. 

Anoiettt Athens: its History, TotK>graphy, and Bemains. By 
T. H. Dyer. Snper-royal 8vo. Cloth. 11. Ss. 

•phe Decline of the Boman Bepublic. By G. Long. 5 vols. 
9fo. lU: eadh* 

A History of England during the Early and Middle Ages. By 
0. H. Pearson, M.A. 2nd Edition voTised and enlargod. 8ro. YoL I. 
18s. Yol. n.Us. 

HIjKtorioal Maps of England. By C. H. Pearson. Folio. 2nd 
Edition reyised. Sis. 6d. 

^^^istory of England, 1800-15. By Harriet Martineau, with new 
and copions Index. 1 yol. Bs. 6d. 

Bkftfxrj of the Thirty Years' Peaoe, 1815-46. By Harriet Mar- 

tiueau. 4 vols. Ss. 6^. each. 

A Praetloci^ Synopsis of English History. By A. Bowes. 4th 

Edition. 8to. 2s. 

Mxdent's T^xt-Booik of Eeoglish and OenenJ History. By 

D. Beale. Crown 8ro. 2s. 6d. . 

lives of tho Queens of England. By A. Striekland. Libnucy 

Edition, 8 toIs. 78. 6d. each. Cheaper Edition, 6 toIs. 5s. each. Abridged 
Edition, 1 vol. 6s. 6d. < 

Eginhard's Life of Karl the Great (Charlemagne) « Translated 
with Notes, by W. Glaister, M.A., B.C.L. Crown 8yo. 4s. 6d. 

OutUnes of Indian History. By A. W. Hughes. Small poet 

8to. 3s. 6d. 

The Elements of Qenefal History. By Prof, l^ler. New 

Edition, brought down to. 1874. Small post 8yo. Ss. 6d. 

ATLASES. 
An AxtM of Classioal Geography. 24 Maps. By W. Hughes 

and G. Long, M.A. New Edition. Imperial 8yo. 128. 6d. 

A Grammar-School Atlas of Classical Geography. Ten Maps 

selected from the aboye. New Edition. Imperial 8yo. Ss. 

.jrtnit Classical Maps. By the Bev. J. Tate, M.A. Srd Edition. 
Imperial 8yo. 7s. 6d. 

Standard LibrsvT Atlas of Classioal Geography. Imp. 8to. 7«. 6d. 
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PHILOLOGY. 

WEBSTER'S DICTIONABY OF THE ENGLISH LAN- 

OUAQE. With Dr. Malm's El^mologj. 1 vol., 1628 Pages, 3000 DhiB. 

trations. 2l», With Appendioes and 70 additional pages of lUiistra- 

tioos, 1919 Pages, 31s. 6d. 

* The bbstfkaotigal EiraLiSH Dictionabt extakt.'— (Quarterly Eemaw, 1873. 

Prospectuses, -with specimen pages, post free on application. 

New Dictionary of the English Language. Combining Explan- 
ation with E^Tinology, and copiously illustrated bj Quotations from the 
best Authorities. By Dr. Biohardson. New Edition, with a Supplement. 
2 Tols. 4to. 41. 148. 6d.; half russia, 51. 158. 6d.; nosia, 61. 128. Supplement 
separately. 4to. 128. 

An8yo. Edit, without the Quotations, 158.; half russia, 208.; mssia,248. 

Supplementary English Glossary. Containing 12,000 Words and 
Meanings occurring in English Literature, not found in any other 
Dictioaaxy. !Qy T. L. O. DaTies. Demy 8yo. 168. 

Folk-Etymology. A Dictionary of Corrupted Words. By Bev. 

A. S. Palmer. [_Immediateiiy, 

Brief History of the English Language. By Prof. James Hadley, 
LL.D., Yale College. Fcap. Svo. Is. 

The Elements of the English Language. By E. Adams, Ph.D. 
15th Edition. Post 8to. 4s. 6d. 

Fhllologioal Essays. By T. H. Key, M.A., FJt.S. 8yo. lOs. 6<2. 

Language, its Origin and Development. By T. H. Key, H.A., 
F.B.S. 8vo. 148. 

Synonyms and Antonyms of the English Language. By Arch- 
deacon Smith. 2nd Edition. Post8yo. Ss. 

Synonyms Discriminated. By Archdeacon Smith. Demy Svo. 16«. 

Bible English. By T. L. O. Davies. 58. 

The Queen's English. A Manual of Idiom and Usage. By the 
late Dean Alf ord 6th Edition. Vcap. 8ro. 5s. 

Etymological Glossary of nearly 2600 English Words de- 
rived from the C^reek. By the Bev. E. J. Boyoe. i'cap. Sro. 8a. 6d. 

A. Syriac Grammar. By G. Phillips, D.D. 3rd Edition, enlarged. 
Svo. 78. 6d. 

tL, Grammar of the Arabic Language. By Bev. W. J. Beau- 
mont, M.A. 12mo. 78. 



DIVINITY, MORAL PHILOSOPHY, &o. 

Novum Testamentum Grsecum, Textns Stephanici, 1550. By 
P. H. Scrivoner, A.M., LL.D., DXI.L. New Edition. 16mo. 4e. 6d. Abo 
on Writing Paper, with Wide Maigin. Half-bound. 128. 

By the same Author, 
Oodex Bes89 OantabrigienBhi. 4to. 26«. 

A. Full Collation of the Codex Sinaitious with the Beeeived Text 
of the New Testament, with Oritioal Introduction. 2nd Edition, reviMd. 
Foap. 8yo. 58. 

A Plain Introduction to the Criticism of the New Testament 

With Forty Facsimiles from Ancient Manuscripts. 3rd Edition. Sro. 

{_In the press. 

8iz Lectures on the Text of the New Testament For Engliidi 

Readers. Grown Sro. 68. 
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The New Testament for English Beaders. By the late H. Alford, 

D.D. VoL I. Part I. 3rd Edit. 12s. Vol. I. Fart II. 2nd Edit. I08.6d. 
Vol. II. Part I. 2nd Edit. 16s. Vol. n. Part XL 2nd Edit. 16s. 

The Greek Testament. By the late H. Alford, D.D. YoL I. 6th 
Edit. 11. 88. VoL II. 6th Edit. II. 48. VoL HI. 5th Edit. 18«. VoL IV. 
Part I. 4tli Edit. 18s. Vol. IV. Part II. 4th Edit. 148. Vol. IV. 11. 128. 

Companion to the Greek Testament. By A. C. Barrett, M.A. 

4th Edition, revised. Fcap. 8vo. 5s. 

The Book of Psalms. A New Translation, with Introductions, &o. 
By the Very Rav. J. J. Stewart Perowne, D.D. 8to. Vol. X. 5th Edition, 
Ids. VoL II. 5th Edit. 168. 

Abridged for Schools. 3rd Edition. Grown 8yo. lOf. 6d. 



History of the Articles of Religion. By C. H. Hardwick. 3zd 
Edition. Post 8yo. 5s. 

History of the Creeds. By J. B. Lmnby, D.D. 2nd Edition. 
Crown 8vo. Vs, 6d. 

Pearson on the Creed. Carefully printed from an early edition. 
With AnaJyaifl and Index by B. Walford, M.A. Post 8to. 5s. 

An Historical and Explanatory Treatise on the Book of 

Common Prayer. By Bey. W. Q. Humphry, B.D. 6th Edition, enlarged. 
Small post 8yo. 48. od. 

The New Table of Lessons Explained. By Bey. W. G. Humphry, 
B.D. Tcap. Is. 6d. 

ji. Commentary on the Gtoapela for the Sundays and other Hdy 
Days of the Christian Year. By Bey. W. Denton, A.H. New Edition. 
Syols. 8yo. 54s. Sold separately. 

Commentary on the Epistles for the Sundays and other Holy 
Days of the Christian Tear. By Bev. W. Denton, A.M. 2 yols. 368. Sold 
separately. 

Commentary on the Acts. By Bev. W. Denton, A.M. Yd. I. 
8vo. 18s. VoL II. 14s. 

Notes on the Catechism. By Bev. Canon Barry, D.D. 6th Edit. 
Fcap. 28. 

Catechetical Hints and Helps. By Bev. E. J. Boyce, M.A. 4th 

Edition, reyised. Fcap. 2s. 6d. 

Examination Papers on Religions Instruction. By Bev. E. J. 
Boyce. Sewed. Is. 6d. 

Church Teaching for the Church's Chfldren. An Expositian 

of the Catechism. By the Bey. F. W. Harper. Sq. fcap. 28. 

The Winton Church Catechist. Questions and Answers on the 
Teaching of the Ohnroh Catechism. By the late Ber. J. S. B. Monaell* 
IiL.D. Srd Edition, doth, 8s.; or in Fonr Parts, sewed. 

The Church Teacher's Manual of ChzistSan Instraotton. By 

BeY« M. F. Sadler. 2lBt Thousand. 28. 6d. 

Short Explanation of the Epistles and Gospels of tho duis- 

tian Year, with Questions. Boyal 32mo. 2s. 6d.; calf, is. 6d. 

Butler's Analogy of Religion; with Ihtroduetion and Index by 
Bey. Dr. Steere. New Bdltion. Fcap. Ss. 6d. 

■ Three Sermons on Human Nature, and Dissertation on 

Virtue. By W. Whewell, D.D. 4th Edition. Fcap. 8yo. 28. 6d. 
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Lectures on the History of Moral Philosophy in England. By 
W. Whewell, D.D. drown 8ro. 8& 

Kent's Commentary on International Law. By J. T. Abdy, 

LL.D. New and Cheap Edition. Crown 8yo. lOs. 6d. 

▲ Manual of the Roman Civil Law. By G. Leapingwell, LL.P. 

Svo. 12s. 



FOREIGN CLASSICS. 

A ieries for use in Schooltt with English Notes, grammatical and 
explanatory, and renderings of difficult idiomatic expressions. 

Fcap, Svo. 

Sokiaer's Wallensteln. By Dr. A. Buchheim. 3rd Edit. 65. 6i. 
Or the Lager and Piooolomini, 3s. 6d. WaOefnstein'B Tod, Ss. ed, 

Maid of Orleans. By Dr. W. Wagner. 3«. 6<f . . 

Maria Stuart. By Y. Eastner. Bs. 

Qoethe's Hermann and Dorothea. By E. Bell, M.A., and 
B. Wdlfel. 28. 6d. 

Qe^an Ballads, from Uhland, Goethe, and Schiller. By G. L. 
Bielefeld. 8rd Edition. Ss. 6d. 

Oharles XII., par Voltaire. By L. Direy. 4th Edition. 3«. 6d. 

▲ventures de TdlSmaque, par F6n61on. By C. J. Delille. 2nd 
Bdltion. 48. 6d. 

Mleot Fables of La Fontaine. By F. E. A. Gaso. 14th Edition. 8«. 

Flooiola, hy X.B. Saintine. By Dr.Dubuc. 11th Thousand. 3s, 6d. 



FRENCH CLASS-BOOKS. 

Twenty Lessons in French. With Yocabulaiy, giving the Pro- 

nnnoiation. By W. Brebner. Post Syo. 4a. 

mranoh Grammar for Public Schools. By Bev. A. C. Clapin, M.A. 

Fcap. 8to. 9th Edition, revised. 28. 6d. 

Frenoh Primer. By Rev. A. 0. Clapin, M.A. Fcap.-Svo. 4th Edit. 

Primer of French Philology. By Bev. A. C. Clapin. Fcap. 8vo. Is. 

Le Nouveau Tr6sor; or, French Student's Companion. By 
M. B. S. 16th Edition. Fcap. 8vo. Ss. 6d. 

F. E. A. GASG'S FRENCH COURSE. 

First French BooIe. Fcap. Svo. 76th Thousand. Is. Qd. 

Secoiid French Book. 37th Thousand. Fcap. Svo. 2«. 6d. 

Key to First and Second French Books. Fcap. Svo. Ss. 6d. 

I^rench Fables for Beginners, in Prose, with Index. 14th Thousand. 
12mo. 2s. 

Select Fables of La Fontaine. New Edition. Fcap. Svo. 3s. 

Histoires Amussuites et Instructiyes. With Notes. 14th Thou, 
sand. Fcap. Svo. 28. 6d. 
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Practical Guide* to Modem French (TonversatioiL 12th Thon- 

aand. foap. 8to. 2i. 6d. 

French Poetzy for the Young. With Notes. 4th Edition. Fcap. 

Syo. 2s. 

Materials for French Prose Ckunpoeition ; or, Selections from 

the best English Proae Writers. 16th l%ou5and. Fcap. 8vo. 40. 6d. 
Key, 6», 

Proeateurs Gontempondns. With Notes. Svo. 6th Edition, 
revised. 5s. 

Le Petit Gompagncm; a French Talk-Book for Little Children. 

loth Thousand. l6mo. 2s. 6d. 

An Improved Modem Pocket Dictionary of the French and 

English Langoages. 30th Thonsand, with Additions. 16mo. Cloth. 4s. 
Also in 2 vols., iB neftt leatherette* Sa, 

Modem Frenoh-EngUah and SDglish-Frenoh Diotionary. 2nd 

Bditton, feviaed. In X toL ISs. Mu (fonaedy 2 Tohk 25s^) 

GOMBEBT'S FBENGH DRAMA. 

Being a Selection of the best Tragedies and CSomedies of Molidre, 
lUoine, Oornoille* and Ydltaite. With Amunents aod H^tes bj A. 
€k>mbert. New Edition, reyised by F. B. A. Gaac Foap. 8vo. Ib. each ; 

MouKBB : — Ite Misanthrope. li'Ayare. Le Bourgeois Gentilhomme. Le 
Tartnife. Le Malade Imaginaire. Les Femmes Barantes. Les Foux^ries 
de Scapin. Les Pr^enses Bldicnles. L'Ecole des Fenunes. L'Eoole des 
Hszis. Le KMeein maigr^ LnL 

BjkcurB: — Phddre. Esther. Athalie. Iphig^nie. Les Plaideurs. La 
ThAsdde ; or, Les "FrhreB Bnnemis. Andromaqae. Britasmicns. 

P. GOBHEiLLS :— -Le Cid. Horace. Oinna. Polyencte. 

YOLTAIKE :— Zaire. 



GERMAN CLASS-BOOKS. 

Materials for Genxtan Prose Oompoaitlon. Bj Dr Buehheim. 

7th Edition Fcap. is. 6d. E^, 3s. . 
▲ German Grammar for Public Schools. By the Bev. A» O. 

OlapinandF. HollMCQler. 2nd^Bdition. Fcap. 2«. 6d. 

Eotzebue's Der Gefangene. With Notes by Dr. W. Stromberg. 1$. 



ENGLISH CLASS-BOOKS. 

A Brief History of the English Language. By Prof. Jas. Hadley, 
LL.D., of Tale College. Fcap. 8vo. 1?. 

The Elements of the English Language. By E. Adams, Ph.D. 

18th Edition. PostSvo. 4s. 6d. 

The Budiments of English Grammar and Analysis. By 
E. Adams, Ph.D. 8th Edition. Fcap. 8to. 28. 
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By C. P. Mason, Fellow of Univ. Coll. Loudoiu 
First Notions of Q-raxnmar for Young Learners. Fcap. 8vo, 

lOth Thousand, doth. Sd. 

First Steps in English Grammar for Junior Classes. Den^ 
18mo. 82nd Thousand. U. 

Outlines of English Grammar for the use of Junior Classes. 

31st Thousand. Grown 8vo. 2s, 

English Grammar, including the Principles of GrammatiqU* 
Analysis. 25th Edition. 86th Thousand. Grown 8yo. 3s. 6d. 

A Shorter EngHsh Grammar, with copious Exercises. 8th Thou*; 

sand. Crown 8vo. Ss. 6d. 

English Grammar Practice, being the Exercises separately. Is, 



Practical Hinta on Teaching. By Bev. J. Menet, M.A. 5th Edit. 

Grown 8to. doth, 2s. 6d. ; paper, 2s. 
Test Lessons in Dictation. 2nd Edition. Paper cover. Is. %d» 
Questions for Examinations in English Xitdrature. By Bev. 

W. W, Skeat, Prof, of Anglo- Saxon at Cambridge University, 2s. 6d. 

Drawing Copies. By P. H. Belamotte. Oblgng 8vo. 12;. Sold 
also in parts at Is. each. 

Poetry far the School-room. New Edition. Fcap* 8yo. 1«. 6d. 

Geographical Text-Book ; a Practical Geography. By M. £.. S» 
12mo. 2s. 

The Blank Maps done np separately^ 4to. 28. coloured. 

Loudon's (Mrs.) Entertaining Naturalist^ New Edition. Bevised 

by W. S. Dallas, F.L.S. 5s. 

Handbook of Botany. New Editioni greatly enlarged by. 

D. Wooster. Fcap. 25. 6d. 

The Botanist's Pocket-BooX With a copious Index. By W. K 
Hayward. 3rd Edit, revised. Grown 8yo. Cloth limp. 4s. 6d. 

Experimental Chemistry, founded on the Work of Dr. Stockhardt. 
By G. W. Heaton. Post Svo. Ss. 

Double Entry Elucidated. By B. W. Poster. 12th Edit. 4to, 

3s. 6d. 

▲ New Manual of Book-keeping. By P. Crellin, Acconntafkt. 

Crown 8yo. Ss. 6d. ■ 



Picture School-Books. In Simple Language, with numerous 
DlOBtrationB. Royal 16mo. 

School Primer. 6d.— School Reader. By J. Tilleard. Is.— Poetry Book 
for Schools. U.— The Life of Joseph. Is.— The Scripture Parables. By tlUBr 
Bey. J. £. Clarke. Is. — The Scriptare Miracles. By the Bey. J. E. Clarke. 
Is.— The Kew Testament History. By the Bey. J. Q. Wood, M.A. Is.- The 
Old Testament History. By the Rey. J. G. Wood, M.A. Is.- The Story of 
Bnnyan's Pilgrim's Proprress. Is. — The Life of Christopher Golnmbns. By 
Sarah Grompton. Is.— The Life of Mai-tin Luther. By Sarah Crompton. la, 
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BOOKS FOR YOUNG READERS- 

A Series (pf Reading Books itesianed fjofacHlialt the ncquisUimi nf the power 
of Residing hy very young ChiMren. In 8 r^V*. liuip doth, 8^7. eo.ch. 

TShB Cat and the Hen. Sam and hUi Dog Bedleg. ^ ^ .^ ,, 

Bob and Tom Lee. A Wreck. f /o? 

The New-bom Lamb. The Bosewood Box. Poor f infants. 
Tan. Sheep Dog. j 

the Story of Three Mcmkeyv. 

Story of a Cat. ToM by Herself. 

Tlie Blind Boy. The Mute OfarL A Kew Tale of I 

Babes in a Wood. i SuitaUc 

The Dey and the Knight. The IMew Bank Note. \ /or 

The Royal Vwit. A King's Walk on a Winter's Daj. / f°^^\f 

Queen Bee and Busy Bee. 

anil's Cragg. 

▲ nrst Book of Geography. By the Bev. C. A. Johns. 

SlnBtrated. Doable size. Is. > 



BELL'S READING-BOOKS. 

VOB SOHOOLS AND PAROCHIAL LIBRARIES. 

The popnlarity which the ' Books for Young Readers * have attained is 
a tnlHmfmt proof that teachers and napils alike approye of the use of inter- 
offefiig ftoorle^ wHih a rimple ]dot in luaee of the drjoombinatioa of letters and 
qrlhribilM. making no impreanon on the mind, of which elementary reading. 
Wekii genewJly ewMJet. 

The Publishers hare therefore thought it advisable to extend the application 
ef tidsfnindpto to books a dapted for mate emaoed readers. 



Now Beady. Post 9vo, Strongly hound, 
Offtmm's Cterman Tales. (Selected.) U. ^ 

Andersen's Danish Tales. (Selected.) 1$. I ^^j.^^ 

Ofeat Englishmen. Short Lives for Young Children. Is. t Standards 
IWgeworth's Tales. A Selection. Is. )^* ^^' 

Meoods in For and Feathers. ByGwynfiyn. 1«. \ 
Parables from Natore. (Selected.) By Mrs. Gatty. Is, j 
Masteiman Beady. By Capt Manyat. (Abgd.) Is,^ > ^^^^^^ 
Settlers in Canada. By Capt. Marryat. (Abdg.) Is, 6d,\ 
BoMnson Chmsoe. Is. 6<L ) 

Marie ; or, Glimpses of Life in France. By A B. Ellis. '^ 

la. 
Poetry tar Boys. By D. Mimro. Is, 

Southey's Life of Nelson. (Abridged.) Is. \ standard 

Ufe of the Duke of Wellington, with Maps and Plans. Is, ^^* 

GHllliYer's Travels. (Abridged.) [r»th«preM. 

I«amb's Tales. (Selected.) [in the prcts. 
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